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In  the  are?,  of  cral  bacteriology,    the  lu-.jor  program  goals   arc 
(a)    to  conriuct  systematic  studies   on  individual  types   of  oral  micro- 
organisms,   (b)    to  study  host-parasite  relationships   of  tlie   oral 
nicrobic  flor?   in  humans   and  experimental  animals,    (c)    to  further  ex- 
plore  the  relationships   of  systemic  and  local  oral  conditions   to  dental 
disease,    and  (d)    to  evaluate   the  effectiveness   of  various  preventive 
and  theraneutic  agentj  and  procedures  for   control  of  dental  disease. 
Although  steady  progress   has  been  made  in  these  fields   of  study,    as 
evidenced  by  such  accomplishments  as   the  determination  of  gror-jth  re- 
quirements and  unzymatic  activities   of  many  heretofore  poorly  described 
oral  microorganisms,    it  should  be  emphasized  tlxat  the  experimental 
production  of  dental  caries  and  periodontal  disease  continues   to  pose 
new  factors   of  etiologic  significance.     Studios  planned  for  the  future 
which  should  contribute  much  to  our  kna^jlcdge  of  these  diseases  include 
latent  virus   infections   of  the  mouth,    and  observations   on  "germ-free" 
animals  using  nutritionally  defined  diets  and  knc-jn  typos   of  organisms. 

In  the  area  of  oral  and  biological  chemistry,    a  number   cf  signi- 
ficant contributions  may  be  cited.     For   -xample,    the  role   of  dietrjry 
protein  in  experimental  caries  was   fijrther  substantiated  by  evidence 
that  procussed  wheat  cereal  diets  are  highly  cariogenic  and  that- 
L-lysine  has  anticaries  properties   in  a  purified  lysine  deficient  zein- 
base  diet,     ^'inother  important  achievement  was    the  isolation  of  a  new 
pancreatic  enzyme  named  basic  carboxypeptidase,   which  miiy  be  re- 
sponsible for  the  rapid  availability  of  lysine  and  arginine   from 
digested  nrotein.     i.^.  further  observation  vjas    the  role  of  lysine  in  pro- 
moting the   d-,position  of  calcium  in  the  growing  ends   of  long  bones. 
This  'is   of  significance  in  that  it  supports    the  evidence   of  a  relation 
of  protein  to  calcium  meta.bolism. 

Improved  analytical   technics   have  also  benefited  the  study  of  ion- 
exchange  behavior  of  C-'-^  labeled  amino  acids  as  well  as   the  effect  of 
C  ^  on  a  cation-exchange  column.     By   further  study  of  single  cell  lines 
grovm  in  tissue   culture,    it  has  be^^n  shoi-.m  that  tjTosinc,   phenylalanine 
and  £lut"mine  arc  all  used  directly  for  .protein  synthesis. 

In  the  category  of  periodont,al  disease,    oral  soft  tissues   of  v:hite 
rats  have  been  subjectf,d  to  a  newly  devised  technic  for  creating  a  con- 
trolled and  reproducible  inflammation  reaction.     This  procedure  has 
permitted  a  detailed  study  of  chemical  and  cnzymological  changes   as  -i^ll 
as  a  more  definitive  histopathological  picture  of  inflammation. 


Recognizing  the  role   that  saliva  might  play  in  the  etiology  of 
oral  diseases,   pure  parotid  secretions  have  been  under  analysis   for 
thoir  amino  acid  and  lactic  acid  content,    as  well  as  for  electro- 
phoretic  patterns. 

Continuing  to  present  evidence   of  the  safety  of  water  fluorida- 
tion,   analysis   of  skeletal  tissues   of  humans  exposed  to  6  ppm  fluorine 
for  prolonged  periods,    revealed  a  maximum  content  of  0.653%  fluoride. 
Although  this  is  ap-nroximately  ten  times  above  noraial,    no  deleterious 
effects  vjcre  noted.     Another  study  concerned  with  urinary  elimination 
of  fluorine  showed  ttiat  similarly  efficient  excretion,  rates  exist  in 
artificially  and  naturally  fluoridated  communities.. 

In  the   field  of  histology  and  pathology,    long-range   objectives 
include   the  development  of  fundamental  informatj.on  concerning   the 
morphological,    physical,    and  histocheraical  characteristics   of  the 
normal  oral  hard  and  soft  tissues,    and  the  application  of  this  ac- 
cumulated data  in  studies   of  the  causative  factors   and  pathological 
processes  involved  in  oral  disease.     Morphological  studies   of  the 
ultra-structure   of  dental  tissues  as  viewed  by  the  electron  microscope 
are  continuing  to  contribute  new  knoij ledge  fundamental  to  our  under- 
st^inding  of  oral  disease.      Other  work,    in  which  both  electron  micro- 
scopy and  electron  diffraction  are  employed,    concerns   the  effects   of 
various   chemical  agents,    such  as   fluoride   compounds,    on  the  structure 
and  properties   of  the   outer  enamel  surfaces   of  teeth.     Particularly 
illustrative  of   file  important  gains  made  by   fhe  collaborative  work 
with  the  Section  of  Molecular  Biophysics   of  the 'National  Institute  of 
Arthritis  and  Metabolic  Diseases  is    the  exploration  of  applications   of 
the  newly  developed  projection  X-ray  microscope  to    the  examination  of 
hard  and  soft  tissues. 

In  the  field  of  histochemistry,    studies   are  being  extended  in 
which  protein  constituents   and  enzymatic  activities  in  various  tissues 
are  characterized  chemically  and  observed  iijith  the   optical  microscope. 
Emphasis  in  "these  studies  is  placed  on  determining  and  comparing  the 
localization  of  proteolytic  activities  in  normal  and  diseased  tissues 
inclu.ding  salivary  glands, ■  mucous  membranes  and  tongue.      In  the  use  of 
this  approach,    it  is  necessary  to  develop  new  and  advanced  chemical 
procedures   for  revealing  hitherto  unexplored  cellular  components. 
Other  continuing  investigations   concern  the  histochemical  properties   of 
connective   tissue   in  general,    with  special  attention  focused  upon 
normal  and  diseased  supporting   tissues   of  the   teeth. 

As  a  part  of  continuing  studies   of  dental  caries  at  both  the 
microscopic  and  gross   levels,    animal  experimentation  is  being  pursued 
in  an  effort  to  standardize  a  regime   for  the  initiation  of  uniform  and 
reproducible  lesions   in  hamsters.      It  is  believed  that  this  study  will 
facilitate  future  restjarch  on  the  etiological  and  pathlogical  factors 
in  dental  caries. 
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In  the-  field  of  epidcmiologj^  and  biometry,    the  broad  goals  in- 
cludu  an  a mnlifi cation   of  the  descriptive  and  detcr:ninativ(.i  epidemi- 
ology of  oral  disease .      It  is  significant  that  a  study  of  dental 
caries  by  this  approach  developed  the  fluoride-caries  relationship,    as 
well  as   established  the  safety  and  practicability  of  fluoridation  of 
domestic  vjater  supplies.     Further  work  is   in  progress   to  describe  more 
fully  the  sequence   of  caries   inhibition  and,    thereby,    establish  hypoth- 
eses  on  the  mechanics   of  the    fluoride  effect. 

Recognizing  .that  a  majority  of  adults   arc  victims   of  periodontal 
disease  and  that. this   condition  is  a  most  important  cause  of  tooth 
loss  in  middle  and  later  life,    emphasis   is   currently  being  placed  on 
this   category  of  oral  'lisease.      Following  the  development  and  testing 
of  a  field  mc;thod  for  mensuration  of  the  periodontal  diseases   in  pop- 
ulations,   the  broad  foum.lations   of  a  descriptive  epidemiology  have  been 
laid.      Patterns   of  prevalence  relr, ted  to  age,    sex,    race,    and  social 
status  have  been  und^r  study,    as  well  as  an  analysis   of  the  ctiologic 
role   of  v  rious   chrond.c  systemic  illnesses. 

In  the   course   of  establishing   the  prevaL.nce   of  certain  hereditary 
defects   of  the  enamel  and.  dentine,    a  group   of  "racial  isoliite"  people 
in  Southern  Maryland  were  selected  for  study.      This    group  of  inter- 
related people,    consisting  of  some   5,000  persons,    has  been  under  study 
for  the  past  year.      Preliminary  surveys    to  datj  have  shown  that  not 
only  as   the  prevalence   of  hereditary  dental  defects   quite  high,    but 
also  an  unusual  prevalence   of  other  genetically-determined  diseases 
exists.      These  include  albinism,    deaf -mutism,    and  mental  deficiency. 
It  is   hoped  th''t  .information  will  be  gained  not  orly  regarding  the 
cellular  level  in  tooth  development,   where   these  genetic  defects  are 
initiated,   but  also  of  the  interrelationship  of  the  v;irious  types   of 
defects. 

During  1958   the  program  of  MIDR  will  continue   to  include  a  wide 
range  of  research  activities,  " 

Work  in  electron  microscopy  will  be  extended  to  include  more 
complete  examination  of  tissues   involved  by  caries  and  periodontal 
disease  (pyorrhea).     Also,    nev;  histochemical  methods  for  studies   of 
protein  and  enzyme  components   of  soft  tissues,    tooth  and  bone  will  be 
explored  and  developed,    and  applications  made  of  these  histochemical 
methods  in  the  fiuld  of  diagnostic  surgical  pathology.      It  is   further 
planned  to  emphasize   the  investigations   of  periodontal  disease.      In 
addition  to   the  currently  omoloyed  pathological  approach,    using 
principally  diseased  human  material  collected  at  iDlopsy  or  post-mortem, 
studios  on  experimentally-  induced  disease  in  ajiimals  will  be   empha- 
sized. 

Work  on  experimental  caries  will  also  be  continued  to  the  end  of 
exploring  and  evaluating  various  potential  agents  for  control' of  this 
disease.     In  the  area  of  epidemiology,   emphasis  will  be  placed  on  the 
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relationship  of  systemic  illness,    aging  and  socio-eoonorrac  factors   to 
periodontal  disease.      These  studios  will  be  expanded  to  utilize 
patient  material  from  other  public  health  service  hospitals  as  well  as 
the  Clinical  Center,    NIH,     Another  area  of  increased  activity  will  be 
the  genetic  study  in  a  population  group  of  racially  isolated  indivi- 
duals  for  whom  exhaustive  and  accurate  pedigrees  and  histories  are 
being  obtained.    '•    " 

Expanding  studies   in  oral  biochemistry,    namely,    the  chemical  com- 
position of  saliva  and  the  metabolism  and  function  of  salivary  glands 
as  secreting  cells,    should  provide  more  basic  knowledge   of  those 
diseases  affecting  both  the   calcified  and  the  soft  tissues   of  the 
mouth.  ■  Also  to  be  continued  will  be  studies   on  the  relation  of  dietary 
protein  to  dental  diseases,    major  emphasis  being  placed  on  the  relation 
of  such  proteins    to  calcification  of  bones  and  teeth.      Other  projected 
investigations,   which  may  shed  additional  light  on  the  mechanism  of 
dental  decay,   will  include  an  evaluation  of  the  chelating  agents  which 
possess   the  ^property  of  decalcification  in  a  non-acid  Fedium.     Studies 
on  the  relation  of  protein  chemistry  of   the  cells   involved  in  the   tooth 
formation  process  will  be   continued.      In  the   field  of  oral  bacteriology, 
the  studies    to  develop  more  effective  mi  ans   for  minimizing  the  danger 
of  bacteremia  and  endocarditis,    subsequent  to  oral  surgical  procedures 
in  rheumatic  fever  patients,   will  be  emphasized,- 


CLINICAL  INVESTIG.\TIONS 


The  Clinical  Inv^jstigations  Branch  of  NIDR  has  a  major  ro- 
"Sponsibility  for  encoura'  ing  the  clinical  apnlication  of  basic  lab- 
oratory findings   as   they  might  relate   to  cause,    diagnosis,    treatment  and 
prevention  of  oral  disease.     By  such  coordination  of  clinical  and  basic 
research,    an  ever-increasing  benefit  may  be   contributed  to  the  dental 
health  needs   of   tlie  nation.     With  this  realization  of  a  broadened  scope 
of  responsibility  for   the  future,    a  variety  of  major  fields   of  clinical 
study  will  be  errphasizcd.     For  examjile,    studies   of  periodontal  disease 
(pyorrhea)  will  include  an  evaluation  of  the  efficacy  of  standard 
methods   of  treatment.     Coupled  with  continued  studies   clarifying  the 
relationship  of  systemic  disease   to  pyorrhea,    much  progress  is  promised 
for  -combating  this  difficult  public -health -problem.      In  a  similar 
manner,'  studies   of  dental   caries  will  continue  to  be  directed  toward  a 
better  understanding  of  the  types   of  microorganisms   involved,    their 
enzymatic  activities,    the  bioehemical  role   of  saliva  in  the  disease 
process,    and  the  relationship  of  caries   to  the   organ  system  as  a  whole. 
Other  studies  will  continue- to  be  related  to  such  fields   as   the  physio- 
logic response  of  ambulatory  patients   to  gerieral  anesthesia;   histo- 
cheraioal  reactions   of  oral   tissues  in  health  and  disease  with  particular 
attention  to  the  salivary  glandsj  and  prosthetic  reconstruction  for 
maxillo-facial  defects  with  formulation  of  principles   of  design  that 
might  contribute   to  improved  function  of  speech  as  well  as    the   teeth 
and  jaws. 
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In  the  important  area  of  growth  and  development,    studies   of 
normal  and  abnormal  patterns   of  cranial  and  facial  'provrth  will  con- 
tinue  to  be  made  by  special  cephalometric  and  laminographic  tochnics. 
Particular  emphasis  in  these  studies  will  be  placed  on  young  children 
with  congenital  and  acquired  deformities. 

Relative   to  some   current  problems   in  practical  dentistry,    the 
biologic  effects   of  certain  ins trtimentation  procedures    (high  speed 
drilling  and  ultrasonic   cutting)   are  being  evaluated  on  both  the 
dental  pulps  and  si:irroundi.ng   tissues. 


EXTRA MUR.;L  mOGRAM 


The  increased  Conf  rcssional  appropriations   (FY-1957)    d-Liririg  1956 
allovred  for   the  first  time  in  the  history  of  NIDR   the  development  of  a 
well-rounded  and  integrated  Extramural  Progrc?m  consisting  of  Research 
Grants,    Fellowships,    and  Training  Grants, 

Beginning  in  ?lay,    1956,    steps  were    taken  to  develop   "Research 
Training  Centers"  using  a  block  of  funds  allocated  from  research 
grants.     However,    in  July  when  specific  training  grant  funds  became 
available,    the   "Centers"  idea  was  modified  into  a  full-scale  graduate 
training  program.      Project  site  visits  were  m^^de   to  all  dental  schools 
that  evoked  an  interest  in  having  a  training  rrogrnm.     As   a  result, 
applications  have  been  received  totalling  in  tneir  requests  far  in  ex- 
cess  of  the  funds   available.     Additional  schools  have  indicated  they 
plan  to  send  in  applications   early  in  1957.      In  order  to  develop   the 
overall  training  program  and  to  initiate   training  in  as  many  institu- 
tions  as   possible  where  such  programs  might  well  be   carried  on,    the 
NADRC  found  it  advisable   to  reduce  drastically  the  budgets  requested. 
It  is   hoped  that  future  appropriations  will  allow  for  supplemental  re- 
quests so  that  funds  will  be  adequate  in  terms   of  the   training  program 
which  a  given  institution  is   competent  to  handle.     Almost  all  schools 
submitting  a  graduate   training  program  proposal  requested  a  yearly 
increment  for   future  years   of  support.      The  K..DRC,    faced  with  the 
problem-  of  over -commitment  for   future  support,    decided  at  its   October 
meeting  to  mainta.in  future  year  moral  commitments   to  tj-aining  grants  at 
the   first  year  level.      This  procedure  has   not  been  favorably  received 
by  grantee  institutions,    inasmuch  as  a  well-devised  training  program 
should  bo  allowed  to  increase  gradually  to  its   maximum  potential  over 
a  period  of  years.      It  is   felt  that  the  potentialities   in  the  graduate 
training  area  in  dental  medicine  have  been  barely  touched  and  that 
additional  support  for  development  of   this  program  is   imperative.      Aost 
grants   have  been  made   to  institutions  where  some    training  has  been 
already  underway  and  nersonnel,   research  facilities,    and  trainees  arc 
readily  available.      On  tiie  other  hand,    efforts  also  have  been  made   to 
initiate  training  programs   on  a  small  scale  in  those  institutions 
where   the  need  is   obvious  for  more  rese.arch- trained  personnel.     Op- 
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portunities   for  future  development  along  these  Irenes  are  limited  only 
by   the  availability  of  funds. 

The  availability  of  funds  for  fellowships  allowed  for  an  increase 
of  the  part-time  dental  students   fellowships  per  institution  from  h   to 
6.      This  program  has  been  highly  praised  by  numerous   dental  schools  as 
one  of  the  most  worthvjhile  programs-  available  in  terms   of  initiating 
undergraduate  students   to  research.      It  is  hoped  to  raise  the   number 
per  institution  to  8  in  the  near  future. 

A  broader  usage   of  the  Special  Research  Fellowship  was   introduced 
during   the  last  half  of  1956  in  order  to  supply  adequate  stipends   for 
holders   of  a  dental  doctoral  degree  who  desire   to  obtain  specialized 
research  training,    and  who  will  use  such  training  because   of  tlrioir 
association  vrith  a  dental  school.      It  is   already  indicated  that  by  this 
means  more  individuals  are  being  encouraged  toward  development  of  an 
interest  in  research  than  ordinarily  would  be   the  case.     Finally,    all 
dental  schools  have  been  individually  informed  as   to  the  details   of  each 
type  of  fellowship  available,   and  where  appropriate,    they  have  been 
encouraged  to  integrate-  and  supplement  "their   training  program  by  means 
of  fellowships. 

The  response  of  dental  schools   to  the  Senior  Research  Fellowship 
program  was  somewhat  disappointing]   however,    steps  have  been  taken  to 
have  dental  schools  use    this  special  type   of  fellowship  to  build  up 
their  basic  science  disciplines.      The  next  deadline  date   of  September 
195?  is   certain  to  bring  forth  more  worthwhile  applications  from  dental 
schools  for    tiie  Senior  Rcsea.rch  Fellowships. 

The  impetus  given  to  dental  research  by  the  seven-fold,  increase  in 
Congressional  appropriations  for  Research  Grants  is  adequately  attested 
to  by  the  influx  of  applications  between  July  1  and  Docaaber  1,    1956, 
for  review  by   the  March  1957  Council,      These  applications  now  total  over 
3  million  dollars  with  only  1.3  million  available  as   of  December  31, 
1956,    to  pay   these  requests.     Based  on  the  iiO  -  50  percent  approval  rate 
expected,    the  FY  1957  appropriation  is   expected  to  fall  short  of  the 
needs. 

Consideration  was   :,iven  late  in  1956  to  the  development  of  program 
grants   in  the   field  of  oral  pathology  in  order  to  supply  the  needs  in 
this  special  area. .    Several  dental  schools  have  evinced  an  interest  in 
such  a  orogram.     Applications  for  these  grants  should  be  submitted  in 
time  for  review  by    the  i^hrch  1957   Council  under   special  study  section 
assignment. 

Future  plans   call' for  program  type  grants   to  schools  now  conducting 
little   or  no  research.     By  means   of  such  grants   it  is  hoped  that  research 
will  be  stimulated  and  developed  in  those  institutions  where  only  a 
sma.ll  amount  of  research  is  now  being  done. 


-  7  - 

At  the  October  nc,jting  of  the  ADA  a  program  sponsored  by  the  ADA 
Council  on  Dcnt-^.l  Research  effectively  presented  a  panel  discussion  of 
the  NIDR  Extraiaural  Programs. 
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•   ■ ''■■'^'••'     effective,. .which  permits  some  speculation  as  to  how  L-lysine 
'■'■■;"'    ■  "■ '  ^cts   to '-reduce  caries,   in  this   particular  diet.     Special 

">*■  Research  Associate,   American  Dental  .Association,   at  the   National 
Institute  of  Dental  Research.'  •■    ■• 
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10.  PROJECT  DESCRIPTION: 

attention  has  been  paid  to  diets  containing  a  large  percent- 
age of  wheat  cereal  protein,  i.e.  diets  containing  (a) 
native  raw  wheat  flour,  (b)  conmercial  whole  wheat  flour, 
(c)  whole  wheat  flour  autoclaved  with  lactose  and  (d) 
shredded  wheat  biscuit.  Severe  smooth  surface  caries  results 
from  these  inadequate  diets.  Supplements ' of  calcium, 
phosphorus  and  L-lysine  have  had  pronounced  inhibitory  effects 
on  the  cariogenic  property  of  these  diets.  A  role  of  post- 
eruptive  minerals  in  the  etiology  of  caries  is  suggested  and 
.  ,.      bears  investigating.  Further  studies  are  attempting  to  relate 
heat  processing  of  cereal  foods  to  dental  caries. 

In  cooperation  with  Dr.  L.  AvBavetta  (Visiting  Scientist), 
i      it  was  shown  that  irradiation  of  a  spray  process  skim  milk 

powder,  did  not  alter  its  cariogenic  potential.  Experiments 
supervised  by  Dr.  Bavetta  demonstrated  that  synthetic  diets 
which  contained  1J%   casein,  particularly  after  autoclaving 
,  ,  .   the  casein  with  lactose.  Were  highly  cariogenic.  V/ith  2k% 
-■.v.r", •■7  casein  very  little  caries  was  produced,  emphasizing  the  fact 
that  the  quantity  of  protein  poses  an  important  considera- 
tion in  these  diets.  Addition  of  11^  casein  to  a  skim  milk 
pov;der  diet  also  i*educed  caries ,  again  pointing  to  the 
-  ;■•   .  significance  of  the  quantity  of  protein. 

In  cooperation  with  Dr-.  Bavetta,  it  was  shown  that  the  B- 
.  vitamins  added  in  above  optimum  quantities,  did  not  affect 
caries  produced  by  Diet  636  which  contained  autoclaved 

skim  milk  powder. 

Two  significant  experiments  (completed  in  cooperation  with 
Dr.  Bavetta)  gave  further  evidence  of  a ^possible  role  of  L- 

lysine  in  caries  etiology.  Synthetic  diets  containing  Zein 

(lysine  free)  as  a  source  of  protein  were  distinctly  cario- 
genic. Addition  of  1,00  L-lysii;ie,; however y  had  a  significant 
anti-caries  effect,  'T^iese  are  our  first  successful  studies 
pertaining  to  L-lysine  as  a  supplement  in  "synthetic"  lysine- 
def icient  diets . 


The  accumulated  evidence'  of 'the  past  year  in  retrospect  has 
advanced  the  possible  role  of  quality  of. protein  (L-lysine), 
as  well  as  quantity  of  pi'otein  (13%   vs.  2[i^  casein),  as 
cariogenic  factors.   It  has  injected  the  possible  inter- 
relation of  minerals  and  protein,  especially  through  informa- 
tion concernin-"':  the  cariogenic  effects  of  inadequate  cereal 
protein  diets,  particularly  in' the  presence  of  an  inadequacy 
or  an  imbalance  of  calcium  and  phosphorus , 
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12.     BUDGET  DATA: 


ESTIi'lATED  OBLIGATIONS 

MN  YEARS 

DIP.ECT     REIMBUR.SEMENT      TOTAL 

PROF 

OTHER 

TOTAL 

31,205            3,6lii            3U,819 

2 

2  2/3 

h  2/3 
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5                          2 
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7 
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Dr.  Howard  Andrews,  Radiation  Branch,  National  Cancer 
Institute. 
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16.  LIST  PUBLICATIONS  OTHER  THAN  ABSTRACTS  FROM  THIS  PROJECT  DURING 
CALENDAR  YEAR  1956: 

McClure,  F.  J.,  Folk,  J.  E.  and  Rust,  J.  D.  Smooth  Surface 
Caries  in  V/hite  Rats.  Effect  of  Fluoride,  lodoacetate, 
Penicillin,  Crisco,  Butterfat  and  a  Salt  Mixture.  J.  Am. 
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6.  Biochemistry  of  Cra"  Soft  Tissue 


PROJECT  TITLE 


"^  *  Bernard  Kt  Forscher 

PRINCIPAL  IN^/ESflGM OT 


8.  H.  R.   Stanley,'  Jr. 


OTHER   INVESTIGATORS 

9.      IF  THIS  PiiOJECT  RESHvIBLES,    COJ£PLEIffiNTS ,   OR  PARALLELS  RESEARCH  DONE 
ELSEIWEPE   IN  THE  PU8LIC  HEALTH  SERVICE   (WIT'IOUT   IPTTERCHANGE   OF  PER- 
SON NEL,   FACILITIES   Or^,   FUNDS),    IDENTIFY  SUCH  RESEARCH: 

None 

10.   PROJECT  DESCRIPTION: 

Objectives; 

The  objectives  of  this  project  are  to  elucidate  the  pattern  of 
biochemical  changes  which  characterize  a  classic  inflammatory 
response  in  oral  soft  tissue  and  to  determine  how  this  pattern 
is  nodified  by  various  systemic  conditions. 

Kethods  Sn'ployed; 

An  inflammatory  reaction  is  generated  in  the  palate  of  the 
white  rat  by  stimulation  with  a  controlled  pulse  of  radio- 
frequency  current.  Tissue  samples  are  taken  before  and  at 
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10.  Methods  Employed  (Continued): 

standard  intervals  after  such  treatment.   These  samples  are 
subjected  to  histopatholoaical  study  and  chemical  analysis. 
This  procedure  is  carried  out  on  normal  rats  and  on  rats 
previously  subjected  to  some  specific  systemic  condition.. 

Major  Findings;  ^  ■;; 

Curves  describing  the  concentration  changes  of  a  number  of 
'■'■  tissue  components  during  an  acute  inflammatory  response  have 

been  developed.  These  components  are:  total  tissue  water, 
glycogen,  hexosamine,  tyrosine,  proline,  hydroxj^roline, 
inorganic  phcspliate,  acid-soluble  phosphorus,  residue  phos- 
phorus, total  nitrogen,  non-protein  nitrogen,  ribonucleic  acid 
and  deoxyribonucleic  acid. 

The  method  of  inducing  inflammatory  change  has  been  found  to 
be  consistently  reproducible. 

The  effect  of  prolonged  oral  administration  of  Dilantin  on  the 
acute  inflammatory  response  was  a  marked  change  in  the  concen- 
tration of  the  acid-soluble  phosphorus  fraction. 

Effects  of  alloxan  diabetes  in  rats  •  were  studied  anci  it  was 
found  that  acutely  inflamed  palatal  tissue  showed  a  signifi- 
cantly altered  glycogen  curve. 

Significance  to  Denbal  Research; 

■Periodontal  diseas.es  involving  the  supporting  structures  of 
the  teeth  cause  almost  half  the  tooth  loss  in  this . country. 
This  project  represents  a  fundamental  approach  to  etiology 
and  is  based  on  long  standing  clinical  observations  that 
certain  systemic  conditions  predispose  subjects  to  periodontal 
disease,  Compiarisons  between  the  biochemical  pattern  of 
inflammatory  response  in  normal  tissue  and  in  s"ystemically 
predisposed  tissue  may  lead  to  elucidation  of  the  factors  that 
control  resistance  and  susceptibility  to  inflammation,  and,  by 
extension,  to  periodontal  disease.  The  animal  tissue  used  in 
these  studies  is  analagous,  to' human  gingival  tissue  in  many 
respects,  thus  allowing  application  of  these  findings  to  later 
studies  on  human  material. 

Proposed  Course  of  Project ; 

Studies  on  the  effects  of  diabetes  will  continue.  Arrangements 
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10.  Proposed  Course  of  Project  (Continued): 

have  been  completed  for  initiation  of  studies  on  the  effects 
of  age  on  the  inflammatory  response.  Other  systemic  factors 
to  be  studied  in  the  immediate  future  include  the  effects  of 
splenectomy  as   well  as  pretreatment  v;ith  ACTH  and  with 
cortisone.  Further  studies  will  be  made  on  samples  of  human 
tissue  from  patients  on  Dilantin  therapy  in  order  to  verify 
findings  on  animal  tissues.  Studies  also  will  continue  in  an 
effort  to  produce  a  standard  experimental  chronic  inflammation. 
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2.     Dental  Research 3.      Oral  and  Biological  Chemistry 

INSTITUTE"OR  DIVISION  .  LABORATORY,    BRANCH,    OR  DEPARTi>fflNT 
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SECTION  OR  SERVICE  LOCATION  (IF  OTHER  TH/lN  BETHESDA) 


6 .   Proteolytic  Enzymes;  Organic  Chemistry  and  Kinetics 
PROJECT  TITLE    ~"  ~ 
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PRINCIPAL   INVESTIGATOR 


8.     J.   A.   Gladner,   K.    Lakl   (NIAtAD  Subject  A) 

OTHhR   INVE.STTGaTOP.S 


9.      IF  THIS   PROJECT  RESEIfflLES,   COMTLEMENTS ,   OH  PARALLELS   RESEARCH  DONE 
ELSElfflERE   IN  THE  PUBLIC  HEALTH  SERVICE   C'/ITHOUT  INTERCHANGE   OF  PER- 
SONNEL, FACILITIES  OR  FUNDS),    IDENTIFY  SUCH  RESEARCH: 

None 

10,  PROJECT  DESCRIPTION:    ■ 

Objectives: 

A.  The  isolation  in  pure  form  and  the  thorough  characterization 
of  a  new  carboxypeptidase  ( carboxypeptidase  B)  first  observed 
in  this  laboratory, 

B.  The  preparation  of  synthetic  low  molecular  weight  peptide 
substrates  for  various  proteases  and  peptidases  and  determina- 
tion of  enzyme  specificity  by  means  of  these  compounds. 

C.  The  comprehensive  study  of  the  effect  of  the  glucose-araino 
acid  reaclion  on  enzymatic  digestion. 

#  Research  Associ- te,  American  Dental  Association,  at  the  National 
Institute  of  Dental  Research. 
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Methods  Employed; 

■■'•  A.  A  good  deal  of  time  is  being  devoted  to  isolation  of 
■carboxypeptidase  B.  Standard  methods  of  protein  separation 
are  being  employed  as  well  as  uncommon  procedures  such  as 
digestion  of  contaminating  protein  and  fractional  crystalliza- 
•  tion  of  certain  interfering  enzymes.  One  difficulty  encoun- 
tered during  separation  is  an  apparently  strong  protein- 
protein  interaction  between  classical  carboxypeptidase  and  the 
new  enzyme,  which  complicates  satisfactory  separation.  How- 
ever electrophoretic  patterns  show  that  enormous  amounts  of 
impurities  have  been  removed  during  the  purification  proce- 
dures . 

Activity  and  percent-recovery  experiments  are  being  conducted 
employing  both  arginine  and  lysine  substrates.  Low  molecular 
weight  peptide  derivatives  are  being  prepared  and  tested  to 
learn  (1)  if  basic  amino  acids,  other  than  lysine  and  arginine, 
are  cleaved  from  the  carboxyl  terminal  position,  (2)  what 
effect  the  adjacent  amino  acid  has  on  the  release  of  the  basic 
ainino  acids,  (3)  if  the  enzyme  has  esterase  activity  and  (k) 
if  the  enzyme  will  split  carbon-carbon  bonds. 

Kinetic  studies,  inhibitor  studies  and  complete  electro- 
phoretic and  ultracentrifical  pictures  are  being  obtained, 

B.  Peptide  derivatives  of  proline  and  hydroxyproline  have 
been  prepared  by  the  carbobenzoxy  masking  method  in  conjunc- 
tion with  the  azide,  chloride,  mixed  anhydride  and  carbodi- 
mide  coupling  methods  and  these  are  being  tested  as  possible 
substrates  for  bacterial  collogenase  and  as  a  searching  tool 
for  a  possible  mammalian  collagenase  or  gelatinase. 

C,  Many  studies  employing  paper  chromatographic  and  paper 
electrophoretic  methods  for  identification  of  products,  have 
been  conducted  on  peptide  substrates  for  the  major  pancreatic 
enzymes.  Methods  of  identifying  products  of  sugar-peptide 
combinations  before  and  after  enzymatic  hydrolysis  have  been 
devised. 

Major  Findings; 

A.  Carboxypeptidase-B  has  been  identified  as  an  individual 
hitherto  unreported  major  proteolytic  enzyme  of  bovine 
pancreas,-  It  has  been  shown  to  be  an  enzyme  specific  for  the 
release  of  carboxyl  terminal  basic  amino  acids.  It  has  been 
partially  purified  and  preliminary  studies  have  been  made  on 
its  specificity,  kinetics  and  inhibition. 
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Major  Findings  (Continued): 

B.  A  few  of  the  proline  and  hydroxyproline  peptide  deriva- 
tives which  have  been  prepared  are:  prolyl- 3-naphthylamide, 
hydroxyprolyl-(3-naphthylamide ,  CBZO-glycylprolylhydroxy- 
prolylglycine  ethyl  ester  and  CBZO-glycylprolylhydroxyprolyl- 
glycine  amide.  Testing  of  these  compounds  as  substrates  is 
under/fay  at  present, 

C.  Data  have  been  accumulated  which  indicate  that  the 
decrease  in  nutritive  value  of  proteins  which  have  been 
heated,  cooked,  or  stored  with  reducing  sugars  is  primarily 
a  result  of  their  incomplete  digestion  by  pancreatic  enzyme. 

Significa nee  to  Dental  Research : 

A  and  C.  An  understanding  of  the  alterations  in  the  release 
of  lysine  from  protein  before  and  after  its  reaction  v.'ith 
sugar,  is  important  in  evaluating  factors  affecting  the 
production  and  prevention  of  experimental  smooth  surface 
dental  caries.  Even  more  fundamental  is  an  understanding  of 
the  mechanism  of  release  of  the  basic  amino  acids  from 
ingested  protein.  The  specificity  of  action  of  carboxy- 
peptidase  B  at  least  partially  explains  this  phenomena. 
Moreover,  a  practical  tool  for  the  determination  of  protein 
structure  is  foreseen  in  the  isolation  of  carboxypeptidase  B. 

B.  Thus  far  practically  nothing  is  known  of  the  specificity 
of  bacterial  or  mammalian  collagenases.  Keeping  in  mind  the 
possible  Lnportance  of  collagenase  in  dental  disease,  it  is 
essential  to  learn  as  much  as  possible  concerning  their 
mechanism  of  action. 

Proposed  Course  of  Project; 

A.  During  the  coming  year  a  good  deal  of  time  will  be 
devoted  to  comprehensive  studies  of  carboxypeptidase  B, 
Studies  on  its  specificity  must  be  extended  to  protein  and 
high  molecular  weight  polypeptides  and  its  value  as  a  tool  for 
protein  structural  determination  must  be  demonstrated, 

B.  Further  attempts  to  classify  the  mode  of  action  and 
specificity  of  collagenases  are  underway. 

C.  The  original  aims  o^  this  project  have  been  satisfied,  i.e. 
to  demonstrate  the  fact  that  pancreatic  digestion  was  signifi- 
cantly influenced  by  the  sugar-lysine  reaction.    However  an 
additional  study  of  the  effect  of  the  sugar  reaction  of  argi- 
nine  and  possibly  histidine  on  pancreatic  protein  digestion 
may  be  made. 
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SECTION  OR  SERVICE    '         LOCATION  (IF  OTHER  THAN  BETHESDA) 


6^    Amino  Acid  and  Protein  Biochemistry 
PROJECT  TITLE 


7.  K.  A.   Piez 


PRINCIPAL  INVESTIGATOR 

H.   Eagle   (NIAID,  subprojects   2  and  k) ,  F.    Irreverre  and  B.  Witkop 

8 .      (NIAt.lD,  subproject  3),  R.    C.   Likins   (NIDR,   subproject   7) ' 

OTHER   IrJVESTIGATOrtS  ~~~~" 


9.      IF  THIS   PROJECT  RESEI^IBLES ,   COMPLEMENTS,    OR  PARALLELS   RESEARCH  DONE 
ELSEi-^fHERE  IN  THE  PUBLIC  HEALTH  SERVICE   (WITHOUT   INTERCHANGE  OF  PER- 
SONlJfEL,   FACILITIES   OR  FUNDS),    IDENTIFY  SUCH  RESEARCH: 

None 

10.   PROJECT  DESCRIPTION: 

Objectives  :   ' '  ■■• 

It  is  the  broad  purpose  of  this  project  to  provide  both  basic 
information  relating  to  amino  acid  and  protein  chemistry  of 
■general  interest  and  specific  information  of  possible  appli- 
•  cation  to  dental  problems.  This  bread  objective  may  be  sub- 
divided as  follows : 

■  1.  ■ To'  establish  a  general  theory  of  pH  gradient  elution  to 
aid  in  the  selection  of  conditions  for  the  analysis  of  amino 
acids. 

.2,  To  examine  a  C-^'^  isotope  effect  on  the  ion  exchange 
chromatography  of  amino  acids. 
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Objectives  (Continued): 

3.  , To  provide  methods  for  the  quantitative  analysis  of 
hydroxyproline,  allohydroxyproline ,  and  other  cyclic  imino 
acids  and  to  use  these  methods  to  examine  collagens  from 
viur-ious  sources,  normal  and  pathological,  for  possible 
structural  variations  related  to  disease  or  metabolic  state. 

ii.  To  study  the  amino  acid  and  protein  metabolism  of  human 
cells  grown  in  tissue  culture. 

5.  To  isolate  and  analyze  the  proteins  of  the  teeth  and  to 
compare  them  with  sim.ilar  proteins  from  other  sources, 

6,  To  measure  th.e  metabolic  turnover  of  tooth  collagen  in 
relation  to  a  possible  role  in  the  caries  process. 

Methods  Employed;  ,     . 

The  major  laboratory  tools  employed  are  ion  exchange  methods 
of  amino  acid  analysis  and  radioactive  tracer  techniques 
(C^^).   In  addition,  paper  chromatography,  spectrophotometry, 
and  other  analytical  methods  are  used.  Tissue' culture 
techniques  are  used  by  NIAID  in  cooperative  work. 

Major  Findings; 


1.  Suitable  equations  have  been  derived  which  allow  the 
prediction  of  the  form  of  a  pH  gradient  given  the  experimen- 
tal conditions.  Various  types  of  gradients  have  been  consi- 
dered and  methods  for  obtaining  them  described, 

2.  The  ion  exchjange  behaviour  of  a  large  number  of  C  ^- 
labeled  amino  acids  has  been  studied.  It  has  been  shown 
that  labeling  of  an  amino  acid  in  the  1  or  2  position  results 
in  slower  movement,  relative  to  the  unlabeled  amino  acid,  on  a 
cation  exchange  column.  Labeling  in  positions  not  adjacent 

to  an  ionized  group  has  no  effect  on  the  behaviour  of  the 
amino  acid. 

3.  Methods  for -the  quantitative  analysis  of  cyclic  imino 
acids  have  been  developed  and  applied  to  a  preliminary 
analysis  of  dates.  i 

ii.  Employing  several  different  cell  lines  grown  in  tissue 
culture,  the  composition  of  the  free  amino  acid  pool  has  been 
examined  quantitatively.  Using  improved  techniques,  it 
appears  that  though  the  cells  concentrate  some  of  the  essentiaLj 
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Major  Findings  (Continued): 

amino  acids,  they  are  lost  when  removed  from  the  medium.  The 
utilization  of  tyrosine,  phenylalanine,  and  glutamine  has 
been  extensively  studied.  All  are  used  directly  for  protein 
synthesis;  glutamine  amide  N  is  not  exchanged;  phenylalanine 
and  tyrosine  are  not  interconverted  except  by  one  variant 
line  which  can  synthesize  a  small  amount  of  tyrosine  from 
phenylalanine.  A  rapid  intercellular  turnover  of  protein 
has  been  shov/n  to  exist. 

5.  Metliods  are  being  devised  to  obtain  enamel  protein,  and 
possibly  enamel  cuticle  protein,  free  from  other  materials. 

6 .  Preliminary  experiments  have  been  planned  to  measure 
collagen  turpover  in  dentin  and  other  collagens  in  the  rat, 
employing  G-^^-labeled  lysine. 

Significance  to  Dental  Research: 

In  general,  this  basic  information  concerning  proteins  and 
amino  acids  is  of  equal  importance  to  dental  research  as 
well  as  various  divisions  of  the  medical  sciences.  The 
proteins  of  teeth,  saliva,  oral  soft  tissues,  and  bone  have, 
in  some  respects,  received  less  attention  than  proteins  from 
other  sources. 

1,  2,  and  3«  .The  three  subprojects  related  to  pH  gradient 
elution,  a  C  '^  isotope  effect,  and  the  analysis  of  cyclic 
iraino  acids  have  contributed  to  the  methods  available  for 
the  analysis  of  amino  acids  and  should  have  wide  utility, 

U.  The  tissue  culture  experiments  are  providing  basic 
information  on  metabolism  in  cells  derived  from  human  tissues. 
The  simplified  system  allows  studies  to  be  done  which  could 
not  be  done  on  a  whole  animal  because  of  the  difficulty  of 
interpretation  in  a  com.plex  system.  At  the  same  time  the 
results  are  mere  readily  transferable  to  the  whole  animal  than 
in  the  case  of  bacteria.  Of  considerable  importance  is  the 
fact  that  malignant  tissues  can  be  grown  and  studied  by  these 
techniques, 

5»  Similarly,  very  little  is  known  about  enamel  protein  even 
though  many  consider  that  it  olays  an  important  part  in  the 
caries  process. 

6.  The  turnover  of  dentin  collagen  is  being  studied  in  an 
attempt  to  evaluate  the  metabolic  activity  of  dentin  and  to 
determine  whether  the  protein  can  or  can  not  be  affected  by 
systemic  or  dietary  conditions.  It  is  of  interest  to  know 
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Significance  to  Dental  Research  (Continued): 

whether  the  collagen,  once  formed,  plays  only  a  passive  role 
in  the  caries  process  or  whether  it  can  contribute  by  -/irtue 
of  systenically  induced  modifications. 

Proposed  Course  of  Project; 

1,  2  and  3-  These  problems,  concerned  with  methods,  are 
complete  and  either  published  or  in  press. 

k.     Studies  on  the  free  amino  acid  pool,  glutamine  utilization, 
and  tyrosine  and  phenylalanine  utilization  in  tissue  culture 
are  well  advanced.  It  is  planned  to  study  the  u:ii±lization  of 
other  amino  acids,  intercellular  protein  turnover,  and 
amino  acid  transfer  across  the  cell  membrane. 

5.  It  is  planned  to  isolate  pure  enamel  protein  and 
characterize  it  chemically,  and  to  initiate  animal  studies  in 
which  dietary  protein  and  amino  acid  variations  may  be  related 
to  enamel  protein  chemistry, 

6.  It  is  proposed  to  determine  turnover  rates  of  collagen 
from  various  tissues  of  the  rat  and  to  examine  the  effect  of 
age  and  perhaps  other  variables. 
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NIA'iD  (see   B.   iVitkop  &  F.    Irreverre) 
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SERIAL  NIMBER 


16.      LIST  PUBLICATIONS   OTHER  THAN  ABSTRACTS  FROM  THIS  PROJECT  DURING 
CALENDAR  YEKR  1956: 

Piez,   K.   A.   and  Eagle,  H. :      C-^^  Isotope  Effect  on   Ion 

Exchange  Cliromatography  of  Amino  Acids,     J.   Am.    Chem.  Soc. 
78:526u  (1956). 

Piez,  K.   A.   Some  Theoretical  and  Experimental  Considerations 
of  pH  Gradient  Elution  Analysis,     Anal.    Chem.   28:lii5l 
(1956). 

Piez,  K.  A.,  Irreverre,  F.  and  Wolff,  H.  L.  The  Separation 
and  Determination  of  Cyclic  Imino  Acids.  J.  Biol.  Chem, 
223:687-697  (1956). 


17.      LIST   HONORS  AND  A^^^aRDS  TO  PERSONNEL  RELATING  TO  THIS  PROJECT  DURING 
CALENDAR  YEAR  1956. 

None 
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INSTITUTE  OR  DIVISION  LABORATORY,    BRANCH,   or  DEPARTAffiNT 


SECTION  OR  SERVICE  ■   LOCATION   (IF  OTHER  THAN   BETHESDA.) 


6,     study  of  the  Inorganic  Chemistry  of  Mineralized  Dental  Tissues;   the 
Relationship  of  this   Chemistry  to  the  Associated  Organic  Tissues 

and  to  Dental  Car ins  . 

PROJECT  TITLE 


7.        H.    G.  McCann 


PRINCIPAL   INVESTIGATOR. 
8.  None 


OTHER   INVESTIGATORS 

( 

9.      IF  THIS  PROJECT   RESEfflLES,    COI.OPLEJ.ENTS ,   OR  PARALLELS  RESEARCH  DONE 
ELSEFJ-HERE   IN  THE  PUBLIC   HEALTH  SERVICE   (WITHOUT   INTERCHANGE  OF  PER- 
SONT^IEL,   FACILITIES  OR  FUNDS),    IDENTIFY  SUCH   RESEARCH: 

None 

10.  PROJECT  DESCRIPTION:  -    '   ' 

Objectives : 

To  find  (a)  what  reactions  take  place  between  mineralized 
tissues  an(5  certain  other  substances  such  as  fluoride  which 
offer  some  protection  to  the  teeth  against  caries,  (b)  effect 
of  the  inorgaiic  composition  of  the  teeth,  as  regulated  by 
diet,  on  caries  susceptibility,  (c)  mechanism  of  calcification 
and  its  relation  to  the  organic  tissues,  particularly  collagen. 


Form  No.  ORP-1  -  2  -  Calendar  Year  19^6 

October  19^6 


Methods  Employed; 

Reactions  of  stannous  fluoride  were  studied  in  vitro  by- 
analysis  of  products  formed  under  various  conditions  and  by 
determination  of  comparative  solubilities.  An  in  vivo  study 
is  being  carried  out  on  Clinical  Center  patients » 

The  effect  of  diet  on  the  composition  of  rat  teeth  and 
resultant  caries  susceptibility  is  being  determined  by 
analyses  of  the  teeth  and  bones  of  rats  receiving  diets  having 
variable  calcium-phosphorus  ratios . 

The  ef lect  of  various  calcifying  solutions  on  the  amount  of 
calcification  of  decalcified  rat  bone  and  of  Achilles  tendon 
collagen,  is  being  determined. 

Major  Findings; 

Approximately  3-U  gamma  of  tin  can  be  detected  in  ICXD  mg.  of 
enamel  by  the  spectrophotometric  pioccdure,  SriF2  treatment 
reduces  the  acid  solubility  of  powdered  enamel  considerably 
more  than  NaF  at  a  similar  fluoride  concentration.  The 
amount  of  reaction  of  SnFp  and  enamel  is  dependent  on  the 
surface  area. 

Significance  to  Dental  Research; 

The  more  that  can  be  learned  about  the  reactions  and  composi- 
tion of  mineralized  tissues  that  influence  dental  caries,  the 
sooner  the  use  of  less  anpirical  methods  may  be  employed  in 
the  prevention  of  this  disease,. 

Proposed  Course  of  Project; 

As  soon  as  at  least  12  patients  have  completed  brushing  their 
teeth  for  a  30  day  period  with  a  stannous  fluoride  containing 
dentifrice,  the  s^jrfaces  of  their  extracted  teeth  will  be 
ground  off  and  analyzed  for  Su  and  F  along  with  the  control  j 
teeth  extracted  prior  to  the  brushing. 

Analyses  of  the  teeth  and  bones  of  rats  fed  on  high  calcium, 
normal  phosphorus  and  high  phosphorus .normal  calcium  diets 
vs.  controls  are  being  analyzed  for  Ca,  P,  COp,  and  ash.  The 
relation  ■of  the  calcium  and  phosphorus  content  of  the  diet, 
and  the  chemistry  of  the  teeth  will  be  studied  in  relation 
to  the  caries  experience  in  these  rats. 
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Proposed  Course  of  Project  (Continued): 

It  is  proposed  to  find  the  difference  in  calcification 
conditions  for  a  tissue  with  all  the  necessary  enzymes  and 
factors  present  as  in  rachitic  or  decalcified  rat  bone  versus 
Achilles  tendon  collagen  and  other  collagens,  in  an  attempt 
to  find  what  relationship  exists  between  the  inorganic  and 
organic  components  of  the  teeth  and  bones. 
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2.     Dental  Research  3.     Oral  and  Biological  Chemistry 

INSTITUTE   OR  DIVISION  LABORATORY,   BRANCH,   OR  DEPARTIffiNT 


a.  _-- '  5;         --       -   ■  ■  - ^ 

SECTION  OR  SERVICE  LOCATION   (.IF.  OTHER  THAN  BETHESDA) 


6,     Biochemistry  and  Physiology  of  the  Salivary  Secretions 

PROJECT  TITLE 


7 .  I.  Zipkin    ■  ...  

PRINCIPAL  INVESTIGATOR 

8.  None "'"" 

OTHER  INVESTIGATORS       ^        ^_  ■    .•■;:.,   .    . 

■9.      IF  THIS  PROJECT  RESEMBLES,   COMPLEIffiNTS ,,; OR  PARALLELS  RESEARCH  DONE 
■'      .  ELSE'jTHERE'  in  THE  PUBLIC  HEALTH  SERVICE  (WITHOUT  INTERCHANGE' OF  PER- 
•    S0NWEL,.,FAGILITIES.  OR  FUNDS),    IDENTIFY  StFCH  SESEAffiCH; 

None 

10.  PROJECT  DESCIIPTION:  "  '   ■"• 

Objectiyes :  '     ■../=,;■■•;    ■   .'. 

To  study  the  basic  chemistry  .of-  the  secretions  of  the  parotid 
and.  submaxillary  glands  and  of  whole  saliva,  and  its  relation 
to  oral  di'sfeasfes. 

^'     The  lactic  and  pyruvic  acid  content  of  parotid  and  whole 
saliva. 

Methods  Employed; 

Lactic  aoid  was  determined  by  a  modification  of  the 
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Methods  Employed. ( Continued) ; 

Barker-Summerson  procedure.  Pyruvic  acid  v:as  determined  by 

the  Friedemann-Haugen  procedure. 

Major  Findings: 

The  mean  and  range  of  the  lactic  acid  concentration  of  parotid 
saliva  was  2.0  rag.  %   (0.7  -  3.5  mg.  %)>      The  mean  rate  of 
secretion  was  1»5  ml/min '(0,h  -  3.0  ml/rain).  The  rate  of 
lactic  acid  secretion  in  mg/hr  was  1,8  with  a  range  of  0,3  - 
5.1.  The  concentration  of  lactic  acid  in  parotid  saliva 
showed  a  significantly  positive  correlation  with  the  rate  of 
secretion.  Approximately  60!?  of  the  whole  saliva  is  contri- 
buted by  the  parotid  glands.  The  concentration  of  pyruvic,  . 
acid  in  both  whole  (0.09  -  0.U6  mg.  %)   and  parotid  saliva 
(0,01  -  0.37  nig.  t)   is  very  low  and  comprises  the  greatest 
part  of  all  the  keto  acids.' 

B.  Ultraviolet  Absorption  Spectr\im  of  Parotid  Saliva. 

Objectives; 


To  develop  a  quick  and  simple  procedure  for  determining  the 
tyrosine,  tryptophane  and  protein  content  of  parotid  saliva. 

Methods  Employed; 

The  absorption  spectrum  of  5-fold  dilutions  of  parotid  saliva 
with  0,1  N  HCl,  HpO,  and  0.1  N  NaOH  was  determined  using  the 

DK-2  Beckman  ratio  recording  Spectrophotometer,  Total  N  is 
being  determined  by  Kjeldahl;  tyrosine  by  the  Udenfriend  and 
Cooper  procedure;  tryptophane  by  the  Shaw  and  McFarlane 
procedure,  protein  by  the  Hiller  et  al  procedure,  and 
tryptophane  and  tyrosine  combined,,  by  the  Folin  procedure. 

Major  Findings ; 

Parotid  saliva  shoves  a  characteristic  absorption  peak  in  0,1 
N  HCl  at  280  rap  and  in  0.1  N  NaOH  at  290  m)i.   Considerable 
variation  is  seen  from  individual  to  individual  in  the  peak 
density.  The  chemical  procedures  are  being  adapted  to  saliva 
and  the  tyrosine,  tryptophane  and  protein  content  of  parotid 
saliva  by  chemical  procedures  will  be  correlated  with  their 
spectrophotometric  determination, 
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C.  Objectives; 

To  determine  the  free  amino  acids  in  whole  saliva  and  in  pure 
salivary  secretions  and  to  study  their  relation  to  serum 
amino  acids  and  oral  contamination  from  food  and  bacteria. 

Major  Findings ; 

The  free  amino  acids  in  parotid  saliva  have  been  examined 
quantitatively.  A  typical  analysis  of  the  basic  amino  acids 
shows:  lysine  0,03,  histidine  0.03,  and  arginine  0,0?  mg,  %. 
This  compared  with  a  typical  whole  saliva  with  0,58,  0.25 
and  0.35  nig«  %   respectively.  A  number  of~  imidentified 
ninhydrin  reacting  substances  have  been  found  in  both  parotid 
and  whole  saliva. 

D .  Electrophoresis  of  Parotid  Saliva . 

Objectives:  '  ■ 

To  separate  various  components  in  saliva  by  electrophoresis 
and  to  characterize  them. 

Methods  Employed: 

Six  samples  of  parotid  saliva  from  5  individuals  viere  con- 
centrated 5-fold,  dialyzed  against  veronal  buffer  at  pH  8,6 
and  0.1  ionic  strength  and  submitted  to  Dr,  H.  Saroff  (NIAi^ffi) 
for  electrophoresis  using  the  Aminco  Apparatus, 

Major  Findings; 

Five  distinct  components  were  identified  with  average 
mobilities  as  follows:  +  1,8,  0.0,  -2,3,  -3.1j  -Il.3j  all 
.  -  X  lO-^  cm^/sec  volt.  The  percentage  composition  in  percent 
was  10,0,  52. 3j  23.7,  8.0  and'6.0  respectively.  It  will  be 
observed  that  the  component  in  the  highest  concentration  has 
an  isoelectric  point  at  pH  8.6. 

Significance  to  Dental  Research; 

Since  saliva  is  in  intimate  contact  with  the  teeth  and  other 
oral  structures,  it  is  important  to  study  its  chemistry  in 
both  normal  and  pathological  states .  By  studying  the  com- 
position of  both  the  parotid  and  the  whole  saliva,  it  is 
possible  to  study  the  role  of  bacterial  activity  in  the  sa- 
liva. Thus,  as  an  example,  it  has  been  shown  that  the  lactic 
acid  content  of  whole  saliva  may  bs  3  to  i^  times  that  in  the 
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Significance   (Continued): 

parotid  saliva  and  in  addition  its  content  is  highly- 
variable.  Lactic  acid,  in  a  sense,  is  the  end  product  of 
anaerobic  glycolysis  and  hence  may  afford  some  measure  of 
glycolysis  within  the  oral  cavity. 

A  study  of  the  ultraviolet  spectrum  of  saliva  may  furnish  an 
easy  procedure  for  determining  the  tyrosine,  tryptophane  and 
protein  content. 

The  source  of  salivary  amino  acids  ha  s  never  been  adequately 
evaluated.  The  picture  is  complicated  by  the  presence  of 
bacteria  and  debris  in  expectorated  saliva.   The  composition 
of  saliva  and  its  relation  to  serum  components  is  fundamental 
to  the  study  of  oral  disease. 

A  study  of  the  electrophoretic  pattern  is  an  important  index 
of  the  number  of  proteins  present  in  parotid  saliva.  Attempts 
will  be  made  to  separate  some  of  these  proteins  on  a  prepara- 
tory scale  and  to  identify  them. 

Proposed  Course; 

Factors  affecting  the  chemistry  of  pure  salivary  secretions 
such  as  the  parotid,  will  be  thoroughly  investigated  in  the 
normal  individual.  These  criteria  will  be  extended  to  the 
study  of  parotid  saliva  from  individuals  with  rampant  caries 
and  with  no  caries  experience,  to  determine  if  there  are 
differences  from  the  normal.  The  relation  of  the  chemistry 
•f  saliva  to  other  oral  diseases  will  be  investigated. 
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10.      PROJECT  DESCRIPTION: 

Objectives ; 

To  study  the  deposition  and  effect  o,f  fluoride  in  the  body 
skeletal  tissues. 

Sub-project  A. 

The   content  of  fluoride  in  human  bones  as  related  to  fluoride 
ingested  via  the  drinking  water. 
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Methods  Employed; 

Specimens  of  rib,  vertebra,   iliac  crest,  stemiun  and  inter- 
vertebral disc  were  obtained  on  post-mortem  from  individuals 
Avlth  authenticated  histories  of  water  fluoride  exposure,  and 
who  had  died  sudden  deaths.     These  were  analj-Tied  for  ash  and 
fluoride  ,by  routine  procedures.     Some  analyses'  included 
calcnum,  phosphorus,  magnesium  and  carbon  dioxide. 

Major  Findings; 

Individuals  residing  in  areas     where  the  drinking  water 
contained  0.2   -  0,5  ppm  F,  retained  0.023  -  0.115'u  fluoride  in 
various,  dns   fat-free  bone  specimens,   and  little  variation 
was  found  between  different  bones.     The  intervertebral  discs 
(cartilage)   contained  0.001  -  0.006?:  F.     Individuals  receiv- 
ing 2,5  ppm  F  in  drinking  water  shov.'ed  O.IOI4  -  0.5ii8't 
fl\ioride  in  the  various  bones.     The  intervertebral  discs 
contained  0.001  -  0,007^:?  F.     Individuals  receiving  3.5  -  ii.O 
ppm  F  in  the  drinking  water  retained  0.095  -  0,561;;?  F  in  the 
various  bones.     The  intervertebral  discs   contained  0,001  - 
0.013'^  F.     One  individual  drinking  water  containing  8  ppm  F 
had  a  concentration  of  O.U88  -■  0.620"?  in  the  various'  bones 
analysed.     The   intervertebral  cartilage  contained  0.006i?  F. 

Sub-proieat  Bs 

The  fluoride  content  of  renal  and  biliary' calculi. 

Objectives ; 

To  determine  the  relaticai  of  the  fluoride  content  of  renal 
and  biliary  calculi  to  the  water  fluoride  exposure. 

Methods  Employed; 

Renal  calculi  were  qualitatively  analyzed  for  carbonate, 
anmonium,   calcium,  phosphate  and  oxalate  ions,  and  for  uric 
acid  and   cv'steine.     Biliary  calculi  were  qualitatively  analyzed 
for  carbonate,   calcium,  phosphate  iron  and  copper  ions,  and 
for  cholesterol,  bil'rubin  and  biliverdin.     Both  types  of 
calculi  were  analyzed  quantitatively  for  calcium,  phosphate 
and  fluoride  using  standard  procedures  in  all  cases. 

Major  Find  in  ^TS: 

The  calciun,  phosohorus   and  fluoride  concentrations   calculated 
on  a  dry  basis,  showed  the  following  ranges  respectively,  for 
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Major  Findings   (Continued):       ■    ■.„■-.:.,  :■ 

""'.renal  caiculi:'     1.9  -  29.8^,.  Q. 3  -  19.6^,  and  O.O39  -  1.1   , 
*■•'     ':'■  There  appeared  io  be  no  consi^.tent  Ca/P,,  .Ga/F  or  P/F  ratio, 

■■''\4r1d.np  relatiori  pf  the  fluoride  concentration-  of  the  calculi 
■'•''■"'■  to  the  fluoride  exposure  of  the  individual,  w^s  observed.     The 
biliary  calculi'were  essentially  free  of  fluoride. 

Sub-project  G; 

Chronia-£og'r;aptiic  Separation,  pf.  Fluoride   and  Phosphate. 

Ofejectives; 

To  quantitatively  separate  stna.ll  quantities  of  fluoride  from 
■  large  amounts   of  phosphate,  without  following  the  customary 
distillation  procedures. 

Methods; 

Dowex  1-10,  100-200  mesh,  chloride  form  anion  exchange  resin 
was  prepared  in  the  hydroxyl  form.  Fluoride  and  phosphate 
were  placed  on  the  column.  p32  was  used  as  tracer  indicator 
for  phosphate.  Phosphate  was  determined  by  measuring  the 
activity  of  successive  eluates  using  a  fraction  collector. 
Fluoride  was  determined  spectrophotometrically  without 
distillation.  Fluoride  was  also  separated  semi-quantitatively 
using  paper  partition  chromatography. 

Major  Findings; 

Twenty-five  jig  of  fluoride  were  quantitatively  separated  from 
12,5  mg,  P  (f/P  =  1/500).  Fluoride  was  easily  separated 
semi-quantitatively  by  paper  partition  chromatography  on 
Whatman  #3  MM  strips  using  an  ammoniacal  methanol  solvent. 

Significance  of  Studies; 

The  data  accumulated  thus  far  indicate  that  the  deposition 
of  fluoride  in  the  skeleton  is  directly  related  to  the  fluoride 
intake.  The  data  are  not  sufficient  to  establish  this 
correlation  too  accurately  at  this  time.  A  maximum  concen- 
tration of  .653^  fluoride  in  skeletal  tissue  was  associated 
with  a  prolonged  exposure  to  8.0  ppm  of  fluoride  in  the 
drinking  water. 

The  studies  on  the  deposition  of  fluoride  in  calculi 
corroborate  previous  evidence  that  calcified  structures 
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Sigtiificance  of  Studies   (Continued): 

incorporate  fluoride  readily  whereas  soft  tissue,   body  fluids 
and  cartilage  do  not.     Apparently  renal  calculi  will  retain 
fluoride,  whereas  biliary  calculi  inasmuch  as   they  are 
essentially  uncalcified,  do  not  incorporate  significant 
amounts  of  fluoride. 

It  has  been  demonstrated  that  small  quantities  of  fluoride 
may  be  effectively  separated  from  large  quantities  of 
phosphate  by  ion-exchange  technics.     It  seems  possible   that 
this  procedure  may  be  adapted  to  separate  fluoride  from 
phosphate  in  certain  biological  fluids,   and  thus  circumvent 
the  tedious  process  of   distillation. 

Propos ed  Course  of  Project s 

The  investigations  on  the  deposition  of  fluoride  in  the 
human  skeleton  will  be  extertded  to   include  additional 
_■;.'■'■'.      individuals  drinking  essentially  fluoride-free  water  and  to 
individuals  drinking  fluoridated  water. 

The  study  on  the  fluoride  content  of  renal  and  biliary 
calculi  is   completed. 
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10.      PROJECT  DESCRIPTION; 
Objectives; 


To  study  enzyme  systems  in  relation  to   the  structural  integrity 
of  dental  supportive  tissue.     This  includes   (a)   elaboration  of 
collagenase  degradation  and  (b)  a  study  of  enzyme  processes 
during  inflammation  of  the  oral  soft  tissue. 


*  Research  Associates,  American  Dental  Association,   at  the  National 
Institute  of  Dental  Research 
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Methods  Employed; 

(a)  Standard  protein  fractionation  procedures  are  being 
employed  to  free  collagenase  preparations  of  peptidases,  in 
an  effort  to  demonstrate  the  primary  action  of  this  enzyme. 
The  crude  collagenase  has  been  obtained  by  growing  a  pure 
ciilture  of  Clostridium  perfringens  in  a  liquid  medium  and 
then  precipitating  the  extra-cellular  enzymes  by  addition  of 
solid  ammonium  sulfate.  The  activity  of  the  enzyme  has  been 
measured  in  terms  of  hydroxyproline  liberation.  Paper 
chromatography  has  been  used  to  Identify  amino  acids  and 
peptides  resulting  from  the  collagen  hydrolysis. 

Major  Finding?; 

In  addition  to  native  collagen,  the  following  peptides  were 
found  to  be  h^^iroly^ed  by  crude  collagenase:  prolyl-glycine, 
glvcyl -proline,  hvdroxyprolylglycine,  glycyl-asparagine,  and 
glycyl-tryptophan.  Alcohol  fractionation  completely  destroyed 
the  ability  of  the  collagenase  preparation  to  hydrolyze 
collaeen;  however,  the  peptidase  activity  was  unaltered. 
Treatment  of  the  preparation  with  Darco  3-60  was  found  to 
remove  a  material  which  appeared  to  interfere  with  collagenase 
activity  and  thus  gave  an  apparent  ten-fold  increase  in 
specific  activity. 

Methods  Employed: 

(b)  Following  a  standardized  insult  to  the  palate  of  female 
rats  of  the  Sprague-Dawley  strain,  the  animals  were  sacri- 
ficed at  varyinsr  time  intervals;  the  palates  were  excised  and 
homogenized  in  cold  distilled  water.  The  homogenates  were 
assayed  for  phosphatase,  peptidase,  and  glycolytic  activities. 
Reactions  have  been  followed  by  color ime try,  manometry  and 
paper  chromatography.  Protein  has  been  determined  with  the 
phenol  reagent  of  Folin  and  Ciocalteau  arid  the  specific 
activity  (unit  enzyme- reaction  per  gra,  of  protein)  determined. 

Major  Findings; 

The  specific  activities  of  alkaline  and  acid  phosphatases 
were  found  to  increase  ^.rith  time  following  tissue  insult; 
rising  to  a  maximum  value  on  the  fourth  day  and  subsequently 
returning  to  a  normal  value.  Aminooeptidase  similarly  rose 
to  a  maximum  value  in  four  days;  however,  it  remained  at  this 
elevated  le\'Bl  throughout  the  periods  tested.  Although  the 
enzymes  studied  vere  also  found  in  the  leukocytes  of  these 
rats,  their  presence  in  the  inflamed  tissue  -.Tholly  from 
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Major  Findings  (Continued): 

leukocytic  infiltration  is  dubious  since  the  rate  of  reaction 
of  one  enzjTne  as  compared  to  the  rate  of  another  differs  with 
time  after  insult;  appearing  not  to  be  brought  in  on  equal 
units  from  the  cells.  Since  the  glycolytic  enzymes  were  only 
slightly  demonstrable,  more  sensitive  methods  are  being 
examined. 

Significance  to  Dental  Resea-rchr 

The  structure  of  collagen,  its  formation  and  its  breakdown  are 
important  to  Dental  Research  inasmuch  as  the  protein  matrix 
of"  bone  and  dentin  is  largely  collagen.  A  change  in  metabolic 
patterns,  as  has  been  demonstrated  in  oral  soft  tissues,  can 
possibly  have  an  influence  on  the  dynamic  state  of  surround- 
ing soft  and  hard  tissues  and  thus  lead  to  the  bone  resorp- 
tion and  periodontal  involvement  found  in  periodontal  diseasesi 

Prop OS ed  Course  of  Project : 

(a)  Although  the  collagenase  preparations  have  been  purified 
several  fold,  no  significant  amounts  of  intermediary  peptides 
hfeve  accumulated.  Therefore,  additional  fractionation 
procedures  will  be  carried  out. 

(b)  The  clinical  use  of  proteolytic  enzymes  to  reduce  in- 
flaimnation  has  been  used  for  some  time;  however,  the  mechani- 
sms involved  are  unknown.  An  effort  is  being  made  to  localize 
this  reaction  with  standardized  tissue  insult  and  trypsin 
injection. 
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6.  Chemical  Agents  Which  Inhibit  or  Potentiate  Experimental  Rat  Caries 
PROJECT  TITLE 


7 •    R.  Larson  and  I.  Zipkin   

PRINCIPAL  INVESTIGATORS 

8.  F.  J.   McClure'  .     ■  '  ■         ■ 

OTHER  INVESTIGATORS  "         '      "~       ~~~ 

9.  IF  THIS   PROJECT  MES'EMBLES,   COMPLEMENTS,   OR  PAJ^ALLELS  RESEARCH  DONE 
ELSEVfflEllE   IN  THE  PUBLIC  HEALTH  SERVICE   (WITHOUT   INTERCHANGE  OF  PER- 
SOmiEL,   FACILITIES  OR  FUNDS ),_  IDENTIFY 'SUCH  RESEARCH: 

None  ■  : 

10.  PROJECT  DESCRIPTION:  ^  ■ 

Objectives: 

To  elucidate  the  etiology  of  caries  by  studying  the  effect  of 
various  chemical  ccmpounds  on  experimental  rat  caries . 

A.  The  caries  potentiating  effect  of  dehydroacetic  acid  (DHA) 
when  administered  to  the  rat  by  various  routes . 

Methods  Employed; 

Dehydroacetic  acid  was  incorporated  in  cariogenic  diet  636  at 


Form  No.   ORP-1  -  2   -  Calendar  Year  19^6 

October  1956 


Methods  Employed  (Continued): 

levels  of  0,05'X  and  0.01^.  This  compound  was  also  given  in 
the  drinking  water,  by  stomach  tube  and  by  intraperitoneal 
injection  in  equal  amounts.  Suitable  controls  were  employed. 
At  the  end  of  sixty  days,  the  rats  were   sacrificed  and  the 
extent  of  dental  caries  diagnosed. 

llajor  Findings : 

It  has  been  shown  that  DHA  is  significantly  and  similarly 
effective  in  potentiating  caries  by  administration  in  the 
diet,  in  drinking  water,  by  intubation,  and  by  intraperitoneal 
^r'i  injection. 

^*  The  effect  of  intubation  of  ethylenediamine  tetraacetic  acid 

(EDTA)  on  experimental  caries . 

Methods  Employed; 

Rats  receiving  two  different  cariogenic  diets  were  administer- 
ed EDTA  as  the  sodium  salt  by  intubation  for  ^6   days,  and  the 
caries  experience  compared  to  those  of  rats  receiving  EDTA  in 
the  diet. 

Major  Findings : 

Both  the  extent  and  severity  of  caries  were  highly  comparable 
in  the  groups  receiving  EDTA  in  the  diet  and  by  intubation. 
The  caries  was  significantly  potentiated  by  EDTA. 

Significance  to  Dental  Research; 

The  increased  caries  resulting  particularly  from  the  intra- 
peritoneal injection  of  DHA  and  EDTA  indicate  that  systemic 
factors  may  be  involved  in  this  potentiation  of  caries. 

Proposed  Course  of  Project : 

Attempts  will  be  made  to  determine  what  physiological  factors 
may  be  involved  in  this  effect  of  EDTA  and  DHA  on  caries. 
EDTA  is  a  wel]  characterized  chelating  agent  and  DHA  may  also 
possess  chelating  properties  in  this  instance.  Efforts  to 
elucidate  the  role  of  metal  chelation  in  caries  potentiation 
may  be  explored  by  use  of  specific  metal  chelates  of  EDTA. 
Also  the  effect  of  other  routes  of  administration  of  EDTA  will 
be  investigated.   The  systemic  effects  particularly  of  DHA 
and  their  relation  to  caries  will  be  investigated. 
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lii.      IDENTIFY  ANY  COOPERATING  UNITS  OF  THE  PUBLIC  HEALTH  SERVICE,   OR 
OTHER  ORGANIZATIONS,    PROVIDING  FUNDS,   FACILITIES,   OR  PERSOiMNEL 
FOR  THIS   PROJECT   IW  FY  1957.      IF  COOPERATING  UNIT  IS  WITHIN  NIH 
INDICATE  SERIAL  NO(S): 


None 
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2 .  Dental  Research 3  •  Oral  and  Biological  Chemistry 

INSTITUTE  OR  DIVISION         LABORATORY,  BRANCH,  OR  DEPARTf'iENT 
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SECTION  OR  SERVICE  LOCATION  (IF  OTHER  THAN  BETHESDAJ 

6,  Biochemical  and  Biophysical  Studies  of  Calcification  and  its 

Relation  to  Dental  Caries 

PROJECT  TITLE 


7.    R.  C.  Likins 

PRINCIPAL  INVESTIGATOR 


8.  '  ■  -    ,  .     ■'      See  item  lit 


OTHER   INVESTIGATORS 

9.      IF  THIS. PROJECT   RESEMBLES,    COIifPLEI/ENTS',' CR  PARALLELS  RESEARCH  DONE 
ELSEWHERE  IN  THE 'PUBLIC  HEALTH  SERVICE  (WITHOUT  INTERCHANGE   QF  PER- 
SOIBfEL,   FACILITIES  OR  FUNDS),   IDENTIFY  SUCH  RESEARCH: 

None 

10.      PROJECT  DESCRIPTION!  '   ' 

Sub-project  A  '      '      ■ 

Objectives;  ■       ■ 

To  investigate  the  properties  of  the  mineral  phase  of  dental 
enamel  as  they  relate  to  caries  STiSceptibility. 


!1 
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Methods . Employed! 

Radioactive  calcium  has  been  used  as  a  tracer  to  study 
mineral  exchange  in  the  enamel  of  caries-susceptible  and 
caries -resistant  rats,  and  to  compare  the  properties  of 
enamel  mineral  with  closely  related  synthetic  apatites. 

Major  Findings; 

The  results  indicate  that  a  decreased  susceptibility  to 
dental  caries  is  associated  with  a  reduction  in  the  rate  and- 
extent  of  uptake  of  labelled  calcium  by  the  dental  enamel. 
This  correlation  has  been  observed  in  rats  which  differ  in 
their  caries  susceptibility  as  a  result  of  (1)  heredity, 
(2)  the  int;estion  of  fluoride  and  (3)  differences  in  age,  ■ 

In  investigating  this  relationship  major  emphasis  has  been   . 
placed  on  the  effect  of  fluoride  on  calcium  exchange.  The 
results  of  these  studies  indicate  that  fluoride  (1)  affects 
the  post-eruptive  deposition  of  calcium,  (2)  does  not  affect 
the  calcium  content  of  the  saliva  (3)  does  not  alter  the 
deposition  of  calcium  in  mineralizing  enamel. 

The  possibility  that  the  degree  of  enamel  crystal-perfection 
is  responsible  for  differences  in  radiocalcium  uptake  Is  now 
under  consideration.  The  rationale  for  this  is  based  on 
evidence  which  indicates  that  (1)  the  apatite  portion  of 
enamel  mineral  is  a  low-calcium,  non-stoichiometric  hydroxy- 
apatite  and  (2)  synthetic  non-stoichiometric  apatites,  can 
take  up  calcium  from  solution  and  approach  the  ideal  stoich- 
iometry  of  hydroxyapatite.  Results  to  date  support  the 
belief  that  enamel  apatite  can  undergo  perfection.  Thus  rat 
molar  teeth  treated  with  calcium  solutions  in  vitro  show 
a  reduced  affinity  for  radiocalcium  and  a  decreased  solubi- 
lity in  acids. 

Significance  to  Dental  Research; 

It  is  conceivable  that  the  little- understood  process  of  tooth 
maturation  may  involve  pei*feCtion  of  enamel  crystals  through 
acquisition  of  calcium  (from  the  saliva)  post  eruptively.  If 
correct,  this  mechanism  may  serve  to  explain  the  increased 
resistance  to  caries  which  accompanies  advancing  age. 

Proposed  Course  of  Project; 

Emphasis  will  be  placed  on  studies  of  the  defect  structure 
of  enamel  mineral. 
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Sub-project  B 

Objectives; 

To  investigate  the  role  of  lysine  in  the  metabolism  of  bone 
mineral. 

Methods  Employed: 

The  deposition  of  orally  administered  radiocalcium  was 
compared  in  the  tibial  ends  and  shafts  of  normal  and  lysine- 
de fie lent  rats . 

Major  Findings; 

The  addition  of  lysine  to  a  diet  deficient  in  this  amino 
acid  promoted  the  deposition  of  radiocalcium  in  the  tibial 
ends  without  appreciably  affecting  its  uptake  by  the  shaft. 
X-ray  diffraction  and  chemical  studies  of  bone  from  normal 
and  lysine  deficient  rats  revealed  no  differences  in  (1) 
crystal  texture  or  (2)  percent  of  calcium,  phosphorus  and 
carbonate  in  the  ash.  In  vitro  isotopic  exchange  studies 
showed  that  radiocalcium  present  in  the  tibial  ends  of  lysine 
deficient  rats  was  more  labile  than  that  deposited  in  the 
tibial  ends  of  lysine  supplemented  animals.  These  findings 
are  consistent  with  the  belief  that  a  more  rapid  rate  of  loss 
of  skele tally  deposited  calcium  is  responsible  for  the 
diminished  uptake  of  isotope  in  lysine  deficiency. 

Significance  to  Dental  Research : 

Investigations  conducted  at  this  Institute  have  shown  that 
lys^.ne  can  inhibit  experimentally  induced  rat  caries.  Data 
relative  to  the  role  of  lysine  in  mineral  exchange  may  serve 
to  clarify  the  nature  of  the  relationship. 

Proposed  Course  of  Project; 

The  role  of  lysine  in  the  calcification  and  mineral  metabolism 
of  the  dental  tissues  will  be  investigated. 
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Likins,  R.  C,  McClure,  F.  J,  and  Steere,  A.  C.  The  Urinary 
Excretion  of  Fluoride  Follo^ving  Defluoridation  of  a 
Municipal  Water  Supply.  Pub.  Hlth.  Rep.  71? 21 7  (1956). 

Zipkin,  I.,  Likins,  R.  C,  McClure,  F.  J.  and  Steere,  A,  C. 
The  Urinary  Fluoride  Associated  with  Use  of  Fluoridated 
Waters,  Pub.  Hlth.  Rep.  71:767  (Aug.  1956). 

Likins,  R.  C,  Bavetta,  L.  A.,  and  Posner,  A.  S,  Calcifica- 
tion in  Lysine  Deficiency,  Arch,  of  Biochem,  &  Bio- 
physics. In  Press. 
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SECTION  OR  SERVICE  LOCATION  (IF  OTHER  THAN  BETHESDA) 


6 ,  Cellular  Protein  Synthesis  with  Special  Emphasis  on  Salivary- 
Secretion 

PROJECT  TITLE 


7.  L.   Grossman 

PRIMCIPiLL   INVESTIGATOR 


8.  None 

OTHER   INVE=!TIGATORS 


9.      IF  THIS  PROJECT  RESEfffiLES,    CaiPLElVIENTS ,   OR  PARALLELS  RESEARCH  DONE 
ELSETOERE  IN  THE  PUBLIC  HEALTH  SERVICE   (WITHOUT   INTERCHANGE  OF  PER- 
SONNEL,  FACILITIES   OR  FUNDS),   IDENTIFY  SUCH  RESEARCH:      (BY  SERIAL 
NO.(S)   IF  "HTHIN  NIH). 

None 

10.  PKOJECT  DESCRIPTION: 

This  is  a  projected  project,  since  the  principal  investigator 
has  been  employed  only  for  the  last  two  months  of  this  fiscal 
year.  The  research  program  will  be  directed  toward  basic 
studies  of  protein  synthesis  and  metabolism  at  the  cellular 
level.  Special  interest  lies  in  the  metabolism  of  the  sali- 
vary glands  and  their  secretions.  It  is  planned  to  use  single 
line  cultures  of  single  cells  to  study  some  of  the  basic 
problems  in  protein  synthesis  and  metabolism. 
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■  SERLiL  NUMBER 

2.  Dentsl  Research 3.  Oral  Bacteriology 


INSTITUTE  OR  Dr/I?.ION  LABOR^'iTORY,  BRANCH  OR  DEPARTMENT 

4.  5. 


SECTION  OR  SERVICE  LOCATION,  (IF  OTHER  TH^'iN  BETHESDA) 

Direct  Studies  of  Microorganisms  in  the  Oral  Cavity  in  Relation 
to  Dental  and  Systemic  Conditions  in. Clinical  Center  Patients. 
PROJECT  TITLE 


Dr.  Robert  M.  £tepha.n_ 


PRINCIPAL  investig;.tor 


8. 


other  INVESTiaATORS 


9        IF  THIS  PROJECT  RESEMBLES,    COMP-LEMENTSV'  OR  PARALLELS  RESK-.RCH  DONE 
ELSE'.i?HERE  IN  THE  PUBLIC  HEALTH  SERVICE  •(  WITHOUT  INTERCH..NGE  OF 
PERSONNEL,   F..CIIITIES  OR  FUNDS),    IDENTIFY  SUCH  R^SE.RCH: 

■  ■  ^ 

None  ...     .;■'  .■■■■'  ■  ''     .     •• 

10,  PROJECT  DESCRIPTION:;   ..'.',.'■  '  .  ,- 

Objectives! 

(1)  To  study  macroscopically  and  microscopically-  the  occurrence 
and  morpholocy  of  visible  growths  of  parasitic  microorganisms 
on  the  teeth,  gingivae,  and  oral  mucus  membranes  in  relation 

to  dental  diseases  and  systemic'  conditions, 

(2)  To  investigate  diffe^rences  in  bacterial,  plaque  formation, 
food  retention,  salivary  flow  rates,  and  pH  levels  foiind  assoc- 
iated with  caries  and  periodontal  disease  in  comparison  with 
normal  dental  conditions,  ■. 
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(3)  To  secure  quantitative  samples  of  surface  microbic 
material  from  normal  areas  and  pathological  lesions  of  teeth 
and  oral  mucus  jnembranes  for  related  cultural  studies  on 
specific  types  of  microorganisms. 

Methods  Lnployed: 

Direct  Stereomicroscopic  examinations  of  the  teeth  and  oral 
cavity  are  made  at  6  X  to  40  X  magnifications  with  the 
Zeiss  "Otoscope",  in  order  to  determine  the  appearance  and 
localization  of  visible  microbic  growths*  Patient  material 
is  made  available  by  the  Dental  Clinic  of  the  Clinical  Center, 
Phase-  contrast  microscopical  examinations  at  1000  X  magnifica- 
. tions  are  made  on  material  removed  from  tooth  surfaces, 
carious  lesions,  gingival  crevices,  periodontal  pockets,  and 
, lesions  Of  the  oral  mucus  membranes  in  order  to  determine 
•  the  nature  and  morphological  types  of  microorganisms  present. 
Direct  pH  measurements  are  made  on  this,  raaterial  in  the  oral 
cavity  using. micro-antimony  electrodes  and,  i-fhere  applicable, 
miCFO-^'Cls'ss  electrodes.  Measurements  of  parotid  salivary 
flow  rates  are  made  using  the  Lashley  cup; apparatus  in  individ- 
uals receiving  radiation  treatment  around  the  oral  rerions 
and  in. other  individuals  where  interference  with  normal 
salivary  flow  produces  a  special  problem  in  oral  hygiene  and 
healthy 

Samples  of  the  oral  microbic  flora  from  specific  areas  of  the 
m^uth  are.  taken  using  specially  designed  nichrome  micro- 
scrapers.   Samples  are  weighed  under  sterile  ccnditicns  in  a 
micro-balance,  and  distributed  to  other  investigators  in  the 
labcratcrj''  of  Oral  Bacteriology  for  quantitative  cultural 
^Studiss-on'Specific  types  of  microorganisms , 

He  jor  Findings :  ,  . 

This  project  is  still  in  the  early  stages  of  development,  and 
consequently  only'  a  preliminary  statement  'Of  findings  can  be 
made,  Dentrl  caries  and  periodontal  disease  appear  associa- 
ted with  visible  overgrowths  of  innumerable  microorganisms, 
the  so-called  "dental  plaque,"  Different  individuals  have 
different  distributions  and  types  of  microorganisms  and  the 
microorganisms  differ  both  qualitatively  and  quantitatively 
in  different  areas  of  the  same  mouth. 

There,  are  different  types  of  motile  organisms  commonly 
present  en  thfe. teeth  and  gingivae,  and  in  certain  cases, 
yeast-like  fungi  which  can  be  easily  recognised  with  the 
phase  iTiicroECCpe,  .'vlso  several  t^T^es  of  microorganisms  have 
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been  seen  which  have  not  as  yet  been  isolated  or  studied  in 
culture  media.  Various  types  of  leukocytes  are  seen  in 
material  from  around  the  teeth  and  oral  mucus  membranes  which 
may  be  related  to  either  local  or  systemic  diseases. 

Significance  to  Dental  Research; 

Although  oral  microorganisms  have  been  studied  for  a  long 
tiice  in  relation  to  dental  diseases,  thus  far  no  single  type 
of  organisms  have  been  shown  to  be  responsible  for  the  etiology 
of  these  diseases.  This  study  will  furnish  a  more  exact  and 
comprehensive  foundation  for  finding  whether  specific  micro- 
organisms are  qualitatively  or  quantitatively  associated 
with  dental  diseases,  or  whether  the  etiology  of  dental  diseases 
is  necessai'ily  multifactorial  in  nature.  Since  not  only 
localised  growths  of  oral  bacteria,  but  also  salivary  flow, 
localized  pH  levels,  foot  retention,  abnormal  oral  functions, 
and  systemic  conditions  will  be  studied  in  this  project,  any 
essential  interrelationships  betvjeen  these  various  factors  in 
the  etiolog;>^  of  dental  disease  may  be  determined. 

Proposed  Course  of  Froject: 

At  the  present  time  this  project  is  exploring  the  possible 
range  of  observations  and  findings  which  can  be  made  with  the 
methods  and  naterials  described.  As  miore  observations  and 
data  become  available,  and  as  related  cultural  studies  are 
developed,  plans  and  procedures  will  be  worked  out  for  con- 
centrating efforts  to  define  more  precisely  the  etiology  of 
dental  diseases. 
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INDICATE  SERIiiL  NO(S): 

Dr,  Ralph  Lloyd,  of  the  Dental  Departraent  of  the  Clinical 
Center,  is  fiirnishing  the  clinical  subjects  employed  in 
this  study. 
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PROJECT  TITLE  ■   •  "" 

7,  Dr.  I'jrden   rioivell,  Jr. 
PRINCIPAL  IlWESTia.TOR 


8. 


OTHER  IN^/rSTIG-lTORS 


9.  IF  THIS  PROJECT  RaLSHCLES: ,    COiffLEi'iENTS  OR  PAPl,iLLELS  RESKARCH  DONE 
ELSE.HjIRE  JN  THE  PUBLIC  HE;vLTH  SERVICE   (.'ilTHCUT  IHTERCi.NGE  OF 
PERSONNEL,    FACILITIES  OR  FUNDS),    IDENTIFY  SUCH  RESE,.RCE: 

-lone  .  ,        , 

10.  PROJECT  DESCRIPTION: 

Objectives: 

To  study  the  incidence  and  identity  of  pathogenic  or  poten- 
tially pathogenic  fungi  in  the  normal  mouth  and  to  study  the 
pos5ib_le_j?elatjj3n_ship  of  these  organisms  to  dentaTcaries'T.n'd 
t5 __otiTer  diseases  _of_  the_  oral  c^yi"ty"_or_  related~ar'eaE,"  "~™ 

i-ie  tho_d_5_  j'teployed : 

The  initial  objective  of  this  study  concerns  pririiarily  the 
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incidence  and  identity  of  filamentous  and  yeast-like  organ- 
isms in  selected  samples  from  the  oral  cavity.  The  nutri- 
tion of  one  group  of  the  filamentous  fungi  which  have  been 
reported  to  occur  in  the  oral  cavity  (Actinomyces  Spp.) 
has  been  studied  by  growing  them  on  various  types  of  artifi- 
cial culture  media  under  both  aerobic  and  anaerobic  conditions; 
using  standard  methods,  experiments  have  been  undertaken  to 
attempt  to  develop  satisfactory  methods  for  the  isolation  of 
these  organisms  from  the  oral  cavity.   In  addition,  using 
standard  procedures,  the  incidence  of  yeasts  and  yeast-like 
organisms  in  the  oral  Cavity  has  been  studied  in  selected 
groups  of  individuals. 

Major  Findings; 

A.  Actinomyces:  -  1,  Intensive  studies  on  the  oxygen  toler- 
ance""^!"  five  known  strains  of  Actinomyces  isolated  from 
various  human  sources,  indicates  that  tTTTs  group  of  organisms 
are  essentially  anaerobes  or  micro-aerophiles  but  soma  strains 
have  the  ability  to  grow  in  the  presence  of  atmospheric  oxygen, 
or  aerobically  under  increased  carbon  dioxide  tension.  Their 
ability  to  grow  \ander  the  latter  conditions  has  been  found 
to  be  dependent  on  -  1)  the  size  of  the  original  inoculiam, 
and  -  2)  the  composition  of  the  medium. 

2,  Since  the  successful  cultivation  of 
these  organisms  on  a  synthetic  medium  with  starch  (Howell, 

A,  Jr.  and  Pine,  L. :  J,  Bact.  71(1)  ;'+7-53.  1956)  considerable 
progress  has  been  made  in  determining  the  nutritional  require- 
ments of  these  organisms  and  in  growing  them  on  a  simplified 
synthetic  medium, 

3,  Some  progress  has  been  made  in   the 
development  of  techniques  for  the  isolation  of  these  organ- 
isms froiri  the  oral  cavity, 

B,  Yeast-like  organisms ;  As  indicated  above,  the  incidence 
of  yea s t s~and~.'-ea's t -1  i ke  or gan i sms  in  the  saliva  of  selected 
groups  of  individuals,  begun  in  195'-l->  has  been  continued  in 
1956.   In  a  study  of  normal  school  children  it  was  found  in 
one  group,  that  from  30  'to  ^^  harbored  Candida  albicans  in 
their  saliva,  whereas,  in  a  second  group,  the  pwrcentage  was 
slightly  higher,  averaging  40  to  5O/3.  The  children  in  each 
group  were  sampled  on  four  different  occasions  over  an  8-month 
period.  In  the  first  group,  22  to  26,'o   of  the  childi-en  sampled 
four  times  had  this  organism  in  their  saliva  on  all  four  occ- 
asions; in  the  second  group,  this  percentage  ranged  from  31 

to  37^^.   Use  of  a  bacitracin  mouth  wa;;h  once  or  twice  daily 
did  not  appear  to  influence  the  percentage  of  individuals 
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harboring  this  organism.  Further  analyeoe  of  these  data 
are  in  progress. 

A  similar  study  of  the  incidence  of  C,  albicans  in  approxi- 
mately 1500  patients  seen  at  the  Dental'  "CTinic~of  the  Clinical 
Center  has  been  carried  out  but  the  data  has  not  as  yet  been 
completely  analyzed. 

Significance  to  Dental  Research; 

As  pointed  out  previously,  numerous  reports  may  be  foiind 
in  the  literature  concerning  the  presence  of  filamentous 
organisms  in  the  oral  cavity  or  adjacent  areas.  However, 
in  the  majority  of  instances  complete  descriptions  of  the 
organisms  isolated  or  specific  designations  have  not  been 
given  so  that  the  true  incidence  and  importance  of  such 
organisms  in  the  oral  flora  is  still  open  to  question.  The 
successful  cultivation  of  these  organisms  on  a  medium  of 
known  composition  has  permitted  the  initiation  of  critical 
studies  on  the  growth  requirements  of  these  forms.  Conclu- 
sive evidence  that  strains  of  Actinomyces  differ  markedly 
in  their  oxygen  tolerance  and  the  development  of  methods 
for  the  critical  evaluation  of  such  differences  will  lend 
substantial  assistance  to  species  differentation  and  hence 
permit  a  more  accurate  estimate  of  the  incidence  of  the 
various  forms  in  the  oral  cavity  and  related  regions  and  of 
the  possible  role  (s)  they  may  play  in  the  ecology  or  diseases 
of  these  areas. 

Proposed  Course  of  Project: 

During  the  coming  year  it  is  anticipated  that  (1)  further 
studies  will  be  carried  out  on  the  nutritional  requirements 
of  species  of  Actinomyces  and  (2)  intensive  studies  on  the 
incidence  and  identity  of  these  forms  in  the  oral  cavity  will 
be  initiated.  As  such  information  becomes  available  the 
possible  relationship  of  these  organisms  to  dental  caries  or 
to  other  diseases  of  the  oral  cavity  will  be  investigated, 
Fiirther  analysis  of  the  Candida  studies  will  be  undertaken. 
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16.  LIST  PUBLICATIONS  OTHER  THi.N  ABSTRACTS  FROM  THIS  PROJECT  LURING 
CALENDAR  YEAR  1956: 

Howell ,  A,  Jr. ,  and  Pine,  L. :   Studies  on  the  Growth  of 
Species  of  Actinomyces.  I,  Cultivation  in  a  Sjmthetic 
Medium  with  Starch .  J .  Bact.  71(1);  ^7-53,  1956, 

Pine,  L.,  and  Howell ,  A.  Jr.:  Comparison  of  Physiological 
and  Biochemical  Characteristics  of  Actinomyces  Spp.  v/ith 
La ctoba cillu_s_  bifidus.  J,  Gen.  Microbiol,  157428  (Dec) 
I95B.     '"  ■" 
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DURING  CALENDAR  YTCAR  1956: 

None 


Fcrm  Nc,   ORP-1  -  1  -  Calendar  Year  19 56 

October  1956 


PUBLIC  HK'.LTH  SERVICE  -  -  NATIONAL  INSTITUTES  OF  HEALTH 
INDIVIDa.L  PROJECT  REPORT 

Part  A«     Project  Description  Sheet  1,        NIDR-l-^ 


SERL.L  NU^1BER 

2,     Dental  R_e_se_arch 3*     Org.l  Bacterids,  gy 

INSTITUTi!.  OR  DIVISION  UiBOR^TORY,   BR^'.NCH,   Or'dEP.'.RTI'IENT 

^»    -  5.    - 

SECTION  OR  SERVICE  LOCATION  (IE  OTHER  THM  BETHESLA) 

6,  Studies  on  Latent  Virus  Infections ' 

PROJECT  TITLE  """ 

''''     Pi-'— !-^jjJ:^E^?l  Pi  McBride ' 

PRINCIPAL  investig.;tor 

8.    ,- 


MOTHER  II\IVESTI(1;T0RS 

9.  IF' THIS  PROJECT  RESEi^iBLES ,  COMPLEMENTS ,  OR  PARALLELS  RESRVHCH  DONE 
ELSE7'.^ERE  in  THE  PUBLIC  HEALTH  SERVICE  (WITHOUT  INTERCaiNGE  OF  PER- 
SONNEL, facilities  or  FUNDS),  IDENTIFY  SUCH  RESK'-RCH: 

None 

10.  PROJECT  DESCRIPTION: 

Objectives ;  . 

To  study  variations  in  the  virulence  cf  viruses  with  special 
reference  tc  "virulent-temperate"  c-.nVersicns  cf  human 
viruses,  ■  ■  . 

■   .  .   i 
Meth:ds  Employed : 


A,  Continuing  attempts  ave   being  made  to  establish  a 
"lysoganic  type"  infection  of  human  virus  in  an  established 
line  of  'Cells  in  culture.  This  is  being  done  by  1,  ,  estab- 
lishing conditions  selecting  fcr  cell  varients  ca.pable  of 
propagating  provirus,  2,  changing  conditions  to  select  for 
temperate  viruses,  arid  3.  treating  virus-cell  complexes  with 
mutagenic  agShts  in  an  attempt  to  destroy  the  virulent  com- 
ponent leaving  a  temperate  cor^x^neht. 
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P,  iVniinals  are  inoculated  vath  viruses  which  produce 
clinical  latent  infections  in  man  e.g.  Herpes  simplex.  Sur- 
vivors of  such  inoculations  are  studied  to  determine  their 
capacity  to  maintain  a  latent  infection  of  the  lysogenic 
type,  i.e.  contain  provirus, 

C,  The  kinetics  of  serological  neutralization  of  viruses 
are  being  studied  in  order  to  develop  means  for  differentiat- 
ing serologically'-  related  viruses,  e.g.  strains  of  type  I 
Foliovirus,   (Foliovirus  I  is  being  used  as  the  prototype 
for  these  experiments  pending  greater  availability  of  assay 
materials  for  Herpes  simplex).  Attempts  will  be  made  to 
correlate  virulence  with  antigenicity  as  determined  by  inac- 
tivation  const:-nts  with  different  sera. 

r.  In  cooperation  with  Dr.  C,  P.  Li,  Division  of  Biologic 
Standards,  studies  are  being  conducted  on  host-induced  modi- 
fications of  animal  viruses.  Variations  in  virulence  for 
different  cell  types  are  being  studied  by  propagation  of 
the  virus  in  single  cells  in  rrdcrodrops. 

Major  Findings: 

1,  Hela  cells  previously  infected  with  poliovirus  (which 
were  carried  in  this  laboratory  on  two  different  occasions)  • 
have  been  shoim   to  be  carrier  strains  and  not  latently  infec- 
ted. This  virus-cell  system  has  been  deleted  from  our  work, 

2,  Strains  of  Fala  and  human  skin  #1769,  carrying  Herpes 
simplex  have  been  established.  Attempts  are  being  ma.de  now 
to  determine  the  nature  of  the  virus  in  this  system, 

3,  The  neutralization  indices  of  a  large  number  of  type  I 
poliovirus  strains  have  been  established,  /ilthough  the  wock  is 
not  complete,  it  seems  most  probable  that  the  various  strains 
of  Foliovirus  I,  e.g.  Mahoney,  Parker,  Brunhilde,  etc,-  can 

be  differentiated  from  one  another  by  this  test. 

Significance  to  Lentr.l  Research: 

There  are  numerous  lesions  which  occur  on  the  mucous  mem- 
branes of  the  oral  cavity  for  which  the  etiology  is  unknown. 
The  clinical  course  of  many  of  these  parallels  those  caused 
by  Herpes  simplex.  Numerous  attempts  to  find  the -cause  of 
the  lesions  by  conventional  procedures  have  failed.   It  is 
felt  that  elucidation  of  the  basic  host  cell -virus  relation- 
ship necessary  for  the  iTtiintenance  of  latent  herpetic  lesions 
will  accomplish  1,.  the  establishment  of  that  information 
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necessary  to  all.ow  a  rational  study  of  chemotherapy  of 
herpetic  infections,  2.  the  development  of  technics 
which  can  be  used  to  study  ±ii<s   etiology  of  the  aforemention- 
ed lesions,  and  3.  further  elucidation  on  the  overall  mech- 
anisms involved  in  latent  infections  which  are  currently 
of  great  interest  to  cancer  research. 

There  is  at  present  no  adequate  means  of  classifying  strains 
of  Herpes  simplex.   It  is  anticipated  that  the  serological 
technics  under  investigation  will  accomplish  this  end,  As 
mentioned  above,  Poliovirus  I  is  being  used  as  the  prototype 
for  these  studies  due  to  the  greater  availability  of  assay 
technics.  Positive  results  in  this  study  would  have  impor- 
tant consequences:   1,  One  could  identify  a  virus  isolated 
from  an  individual  as  being  identical  or  different  from  that 
used  to  vaccinate  the  individuals  and,  thus,  either  incrimin- 
ate or  absolve  the  vaccine  of  responsibility  for  the  infection, 
2.   It  is  probable  that  the  procedure  will  offer  a  rapid  and 
inexpensive  way  to  screen  viruses  for  degree  of  antigenicity 
and  hence  for  vaccine  production. 
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SERIAL  NUMBER 
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INSTITUTE  OR  DIVISION  LABORATORY,  BR;.WCH  OR  DEPi.RTMENT 

4.     -  5. 


SECTION  OR  SERVICE  LOCATION  (IF  OTHER  TIL-N  BSTHESD.0 

6 .  Studies  on  the  Ecology  of  the  Oral  Microflora    

PROJECT  TITLE 

7.  Mr-.  ?'jorrison  Rogosa 

PRINCIRIL  INVESTIG.-.TOR 

8 .  Dr.  T.  Shiota* 

OTHER  INVESTIGi'iTORS 

9.  IF  THIS  PROJECT  RESEi^'IBLES ,  COMPLEMENTS,  OR  R^R^LLELS  RESEARCH 
DONE  ELSE^'JHERE  IN  THE  PUBLIC  HEALTH  SERVICE  C.^THOUT  INTERCK'-NGE 
OF  PERSONNEL,  FACILITIES  OR  FUNDS),  IDENTIFY  SUCH  RESEARCH: 

None 

10.  PROJECT  DESCRIPTION: 

Objeetives: 

(1)  To  determine  the  biological  distribution  of  the  total 
oral  flora  in  health  and  disease,  pr.rticularly  the  strongly 
acidogenic  and  acid-consuming  microorganisms,  and  (2)  to 
assess  the  role  of  the  oral  microflora  in  relation  to  such 
oral  diseases  as  dental  caries  and  periodontal  lesions. 
This  assessment  depends  largely  on  a  proper  understanding 
of  the  physiology  of  these  bacteria  under  various  conditions. 
The  following  major  problems  are  under  study: 


*  Research  /.ssociate,  American  Dental  Association i  at  the  National 
Institute  of  Dental  Research, 
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(a)  Taxonomic  studies  which  include  quantitative  biochem- 
ical studies  on  the  fcrmt'.tion  of  end-products  during  the 
biochemical  attack  on  available  substrates, 

(b)  Study  of  the  changes  in  the  orc.l  floTP   of  the  hamstt^r 
and  rat  vjhich  occur  with  the  development  of  c^.ries, 

(c)  Study  on  the  utilization  of  lactic  and  the  organic  acids 
in  the  oral  environment. 

Methods  Employed; 

Animal  experimentation  using  cariogenic  and  non-cariogenic 
diets;  sampling  and  culturing  of  oral  samples  on  selective 
media  developed  for  this  project;  p\ire  culture  studies  using 
bicci-iemical  and  other  analytical  raethods;  use   of  nutritional 
test  media  to  determine  nutritional  requirements  of  micro- 
organisms; use  of  Warburg  technique,  etc. 

Major  Findings: 

(1)  The  diphtheroid-like  organisms  were  discovered  to  be  a 
numerous  group  in  the  oral  cavity  of  the  rat  and  also  irt-n, 
Farly  methods  for  tht;ir  selective  cultivation  have  been  im- 
proved and  work  is  continuing  to  develop  more  highly  specific 
media,   hiKtensive  cultural  and  biochemical  studies  of  the 
diphtheroids  from  the  rat  revealed  th?t  th^re  are  8  major 
groups.  Studies  have  been  initiated  to  characterize  the 
human  strains  including  some  strains  isolated  from  blood  in 
bayterfcmia, 

(2)  The  Veillonella  medium  is  now  employed  successfully 
roiitinfely.  "see  below  for  publication, 

(3)  Further  end  confirmatory  cultural  and  biochemical  studies 
of  500  orcl  strains  from  the  rat  comprising  chiefly  strepto- 
cocci, diphtheroids,  Veillonella,  bacteroides,  and  micrococci 
were  completed.  Their  general  ecological  distribution  and 
relation  to  dental  caries  was  determined.  These  datf  are 
being  prepared  for  publication, 

(4)  A  study  of  the  Bacteroides  was  undertaken.  Nutritional, 
cultural  and  biochemical  data  have  bec-n  accumulated  showing 
the  diverse  nature  and  biochemical  activities  of  the  group. 
Studies  are  continuing  to  assess  thoir  importance  in  li£.msters 
and  rats. 
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Sign ificance  to  Dental  Research : 

It  is  noiJ  generally  agreed  that  microorganisms  are  involved 
in  the  development  of  dental  caries.  How  they  are  concerned 
is  the  problem.  The  formation  of  acid  seems  necessary  for 
the  initiation  of  dental  decay.   However,  information  on 
the  dissipation  of  acids  is  almost  completely  lacking. 
Since  it  is  highly  likely  that  there  is  an  active  competi- 
tion betx\reen  the  production  and  consumption  of  organic 
acids  by  different  groups  of  organisms,  it  is  obvious  that 
a  beginning  must  be  made  in  the  study  of  the  utilization  of 
organic  acids  by  the  oral  flora. 

Proposed  Course  of  Project; 

During  the  coming  year  work  is  to  be  continued  to  gain  a 
knowledge  of  the  nutrition  and  biochemistry  of  the 
Veillonella ,  .1.  study  of  the  bacteroides  has  been  initiated, 
^i  study  of  'the  nutrition  and  general  physiology  of  the 
diphtheroids  has  been  initiated  also. 
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12,  BUDGET  DATA: 


11.     .NIDSzH 


SERL.L  NUi'-IBER 


ESTIMATED  OJ-LiaiTIONS 

li'.N  YKiRS 

DIRECT     REBIBURSEd^iENT 

TOTAL 

PROF 

OTHER              TOTAL 

26,696          hfS73 

FY' 57 

BUDGETED  POSITIONS 

31,- 269 

1  2/3 

3                ^  2/3 

PATI:ENT  DAYS 

PROF                OTHER 
2                     5 

TOTAL 
7 

FY»57 

13.  BUDGET  ACTIVITY: 

RESEr'iRCH  /r_ 

REVIiW  &  .iPPROVAL  /  J 

BIOLOGIC  STANR^RDS  /" 


ADMIN  ISTRjvTION 

PROFESSIONAL  & 
TECHNICAL  ASSIST- 
ANCE 


/ 


lU.  IDENTIFY  -uNY  COOPERATING  UNITS  OF  THE  PLTiLIC  HEi'^XTH  SERVICE,  OR 
OTHER  ORGANIZATIONS,  PROVIDING  FUNDS,  F;.CILITIES,  OR  PERSONNEL 
FOR  .THIS  PROJECT  IN  FY  1957.   IF  COOPERATING  UNIT  IS  WTHIN  NIH 
INDICATE  SERL.L  NO(S): 


^■jnerican  Dental  association 
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SERLiL  NUMBER 


16,  list  itlblications  other  than  abstracts  from  this  project  during 
calend;.r  yfar  1956: 

Rogosa,  Morrison.  A  Selective  medium  for  the  isolation 
and  enumeration  of  the  Veillonella  from  the  oral 
cavity.  J.  Bact.,  72:533-536,  1956. 

Rogosa,  Morrison,  Johansen,  E,  J,,  and  Disraely,  M. 

The  relation  of  streptococci,  lactobacilli  and  the 
general  oral  and  fecal  flora  to  the  progression  of 
dental  caries  in  the  hamster,  J.  Dental  Res,  -  in  press 

Johansen,  E.  J.,  and  Rogosa,  Morrison.  The  pH  of  saliva, 
soft  tissues,  and  sound  and  carious  tooth  surfaces  in 
the  hamster.  J.  Dental  Res,,  -  in  press 

17.   LIST  HONORS  AND  AWARDS  TO  PiiSSONNEL  REUTING  TO  THIS  PROJECT 
DURING  CALENDi.R  YE'iR  1956: 

Elected  Counsellor  to  the  Society  of  American  Bacteriologists 
for  the  year  1956-1957. 
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■  SERL;L  NUMBER 
2,  Dentrl  Research 3i  Oral  Bacteriology 


INSTITUTE  OR  DIVISION  L'iBOR-^t'ORY,  BR'iNCH,  OR  DSP/iRTI-iENT 

4.    —  5. 


SECTION  OR  SERVICE  LOCATION  (IF  OTHER  Ttt.H  BETHESUl) 

6,  Microbial  enzymes  as  factors  in  periodontal__disease 

PROJECT  TITLE 

7,  Dr.  Robert  R.  Cnata 


PRINCIP;iL  INVESTIGATOR 


8. 


OTHER  INVESTICL.TORS 


9.  IF  THIS  PROJECT  RESEMBLES,  COl^iPLEMENTS ,  OR  PARALLELS  RESEARCH 
DONE  ELSEVJHERE  IN  THE  PUBLIC  HEALTH  SERVICE  (WITHOUT  INTERCE^NGE 
OF  PERSONNEL,  F...CILITIES  OR  FUNDS),  IDENTIFY  oUCH  RESEARCH : 

-  None  ;    . 

10.  PROJECT  DESCRIPTION:  '''   '■ 

Objectives; 

To  investigate,  the  role  of.  microbial  products,  specifically 
enzymes  of  a  proteolytic  nature,  as  factors  in  periodontal 
diseiase. 

In  its  current  phase  this  project  is  concerned  with  the 
isolation  of  vnrious  types  of  microorganisms  from  periodon- 
tal disease  pockets  and  gingival  crevices  and  testing  for 
their  ability  to  produce  enzymes  capable  of  degrading  certain 
protein  substrates.   Special  attention  is  directed  to  the 
study  of  organisms  which  can  produce  collagenase,  since  this 
enzyma  aould  presumably  break  down  the  collagen -containing 
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tissues  which  support  the  teeth  in  the  jc.w.  Studies  ".re 
r.lso  beint.;  conducted  on  the  isolation  and  purification  of 
coll-Tfienwise  of  iniorobicl  origin  in  r.n  effort  to  detcrndne 
how  this  enzyme  nttacks  the  collagt.n  molecule, 

Mnjor  Findings; 

Findings  to  dntt'  indicate  that  there  rr^,  no  rc.-dily  avail?.ble 
pure  substrates  which  can  satisfactorily  replace  collagen 
in  culture  media  designed  for  the  isolation  of  collagenase- 
producing  microorganisms.  In  addition,  collr;3t;ns  prepared 
from  various  natural  sources  such  as  the  rat  tail  or  calf 
Athilltis  tendon  show  variations  in  response  to  attack  by 
ini(5i"obial  enz.\Tnes. 

yifnificanc^-  to  Dental  Research; 

In  the  past  it  has  been  impossible  to  implicate  rny  single 
tj-pe  of  microorganism,  as  a  specific  etiological  factor  in 
periodontal  disease.  The  present  study  is  based  on  the  con- 
cept that  possibly  a  number  of  different  t^^pes  of  bacteria 
nkay  play  a  contributing  role  due  to  the  production  of  a 
common  ensyme  such  as  collapenase.  Should  this  approach 
be  fruitful,  it  will  provide  a  major  advance  in  the  under- 
standing and  treatment  of  periodontal  diseases, 

Proposed  Courst:  of  Project; 

In  ■  ddition  to  continuation  of  the  basic  studies  outlined 
abovt',  it  is  plajincd  to  conduct  some  cpideniological  studies 
using.  "Selected  group  of  local  school  children  in  which  the 
incidence  of  periodontal  disease  is  unusually  high  in  an 
effort  to  S(.e  if  they  also  harbor  in  their  oral  cavity  a 
correspondingly  increased  proportion  of  collagenase-producing 
rdcroorcanisms.  Studies  are  ccHitinuing  on  the  problem  of 
obtr.ininii  suitable  substrates. 

In  addition,  studies  on  the  role  of  tlie  fusiform  bacteria  in 
t)ie  oral  cavity  \>rill  be  continued.  This  project  was  reported 
on  last  jiear  and  certain  aspects  of  the  distribution  and  phy- 
siology of  this  group  of  oral  microorganisms  will  be  the 
subjects  of  further  study. 
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ESTIH'.TED  0BLIG:.TI0NS 


DIRECT     REDffiUPSil^ENT     TOT.X 


12,594    3,613 

16, 207 

FY' 57 

BUDGETS  POSITIONS 

PROF      OTHER 
1         1 

TOTAL 
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FY '57 

13.  BUDGET  ACTIVITY: 

11.  NIDR-16 


SERL.L  NUl-IBER 


m.;n  ye;.rs 


PROF 


OTHffi 


TOTAL 


P-.TIENT  d.ys 


RESEARCH  JTJ 

RIWIE.J  &  APPROV;.L  /^T 

BIOLOGIC  st;.nd..rds  I^ 


ADMINISTR/.TION       I'^l 

PROFESSIONAL  & 

TECHNIC;.L  ASSIST- 


Ik,    IDF;NTIFY  ..NY  COOPERATING  UIOTS  OF  THE  PUBLIC  HE;LTH  SERVICE,  OR 
OTHER  ORGANIZ;.TIONS ,  PROVIDING  FUNDS,  F.'.CILITIES,  OR  PERSONNEL 
FOR  THIS  PROJECT  IN  FY  1957.   IF  COOPER. TING  UNIT  IS  WTHIN  NIH 
INDICATE  SERL.L  NO(S): 


None 
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16.  LIST  PUELIC.-.TIONS  OTHER  THIN  .iBSTRlCTS  FROM  THIS  PROJECT  DURING 

c;.LiumiR  IE.-R  1956: 

Orna^ta,  Robert  R, ,  and  Disraely,  Murray.  ;.  sdectTve 

medium  for  oral  fusobacteria.   J.  of  Ract,  72j677-680, 
Nov.  1956.  "" 

17.  LIST  HONORS  .IND  AWARDS  TO  PERSONNEL  REL'-TING  TO  THIS  PROJECT  DURING 
CALENDAR  YE;R  I956: 

None 
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SERI^.L  NUMBER 

2,     Dental  Research  3.     Oral  Bacteriology ^ 

INSTITUTE  OR  DIVISION  UBORATORY,   BRANCH,   OR  DEPARTI^iENT 

4.    -  5. 


SECTION  OR  SERVICE  LOCATIOM  (IF  OTHER  TH,\N  EETHESDA) 

^ •   Studies  on  the  bacterial  and  chemical  changes  in  incubated  salivas. 
PROJECT  TITLE 

?,  Dr.  T.  Shiota* 


PRINCIPAL  INVESTIG/-\TOR 
8. 


OTHER  IWESTIGATORS 

9.  IF  THIS  PROJECT  REBH-IBLES,  COMPLEMENTS,  OR  PARALLELS  RESE/.RCH  DONE 
ELSaJHIORE  IN  THE  PUBLIC  HEALTH  SERVICE  (WITHOUT  INTERCHANGE  OF  PER- 
SONNEL, FACILITIES  OR  FUNDS) ,  IDENTIFY  SUCH  RESEARCH: 

None 

10.  PROJECT  D^-^CRIPTION: 
Objectives : 

The  objectives  of  this  project  are:  (1)   to  study  the  bacterial 
and  chemical  changes  in  incubated  salivas  (whole  and  pure 
salivary  secretions),  and  (2)  to  study  the  effects  of  changing 
the  incubating  conditions  on  the  above. 

Fp+H,-,ds  Employed; 

To  follow  the  bacterial  changes,  a  variety  of  selective 
bacterial  and  culture  media  were  used.  They  were  the  SL  Agar 
for  lactobactilli,  CVI  for  streptococci,  and  FI4  agar  for 


*  Research  Associate,  /uTierican  Dental  Association,  at  the  National 
Institute  of  Dental  Research, 
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fusiforms.  Other  media  -  to  be  used  in  subsequent  experi- 
ments arc:  \'-^2   for  Veillonella  and  a  medium  for  diphtheroids. 
The  development  of  the  latter  medium  is  nov7  in  progress  and 
is  described  in  a  similar  report  by  i;,  F.ogosa,  To  follow 
the  chemical  chi'nges,  the  analytical  procedures  developed 
for  carbohydrate,  protein,  nitrogi-n,  ammonia,  indole  and 
hyaluronic  acid  determine t ions  w^^rc  used, 

Ma.jor  Findings: 

Test  on  nativ<-  salivas  incubated  for  30  hours  in  screw-cap 
bottlos  at  37  degrees  C,  showed  th;  t  th-,  lactobacillus  popu- 
lation decr<_as<-d,  thi„  fusiform  counts  incr^^astd.   In  some 
samplt,s,  thi^  streptococcal  popula.tion  generally  d^creast-d. 
During  this  period ,  ammonia  and  indole  wer^  formed  with  a 
risL  in  pH.   Hyaluronic  acid  showt,d  a  decrc;ast,. 

Significance  to  I-^ntal  Research: 


The  growth  of  certain  fastidious  microorganisms  in  saliva 
is  i'-jdicative  of  the  preSenCc  of  unidentified  grct-rth  promoting 
substances  in  saliva.  Thus  far,  fusiforms  were  shovm-  to 
increase  about  10  fold  in  their  number  under  the  conditions 
described  above.  The  chemical  changes  which  occurred  may 
have  been  brought  about  by  the  fusiforms,  or  by  other  micro- 
organisms which  are  metabolic  active,  or  both. 

Proposed  Course  of  Fi-oject: 

Similar  studies  as  outlined  above,  using  pure  salivary 
secretions,  are  to  be  carried  out  in  the  near  future.  Further- 
more the  effects  of  pH,  aerobic  and  anaerobic  conditions  ^ 
and  altering  tiie  carbon  nitrogen  ratio  of  saliva  on  the  ' 
bacterial  and  chemical  changes  in  saliva,  are  to  be  studied. 
The  biochemical  changes  brought  about  by  enz^TTies  in  saliva  ! 
and/ or  bacteria,  are  of  great  interest  and  such  investiga-  j 
tions  at  the  chemical  level  are  contemplated.  One  such  ; 
reaction,  is  the  study  on  the  degradation  of  mucoprotein,  ) 
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12,  BUDGET  DATA: 


ESTIM/iTED  OBLIG;.TIONS 


DIRECT     REH-ffiURSEMENT     TOTjiL 


5,066 
FY' 57 


3,131 


8,197 


BUDGETED  POSITIONS 


PROF 


Ol'HER 
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13.    BUDGET   :-.CTIVITY: 


RESEARCH  /r_ 

RE^/IEV  &  APPROV..L         [ZJ 
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11  •   ™^™~iL_„ 
SERL'.L  NUI-iBER 


PROF 
2/3 


IV.N  YEiRS 


OTHER 


TOTj-;L 


1  2/3 


Pi.TIENT  DAYS 


ADMINISTRi'iTION 

PROFESSIONAL  & 
TECHNICAL  ASSIST- 
ANCE 
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14.  IDENTIFY  ANY  COOPER^.TING  UNITS  OF  THE  PUPLIC  HE/iLTH  SERVICE,  OR 
OTHER  ORa.NIZATIONS,  PROVIDING  FUNDS,  RXILITIES,  OR  PERSONNEL 
FOR  THIS  PROJECT  IN  FY  I957.   IF  COOPEa..TING  UNIT  IS  WITHIN  NIH 
INDICATE  SSRI>IL  NO(S). 


American  Dental  Association 
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SERKL  NUlfflER 


Dental  Research  3«     Oral  Bacteriology 


INSTITUTE  OR  DIVISION  LIBOR; -TORY,   BRAJCH  OR  DERiRTL'IEMT 

i+.  -     . ^™__    5.  -        ^_ ___.„._ 

SECTION  OR  SERVICE  LOCATION  "(IF  OTHER  TH-'.N  BETHESH-.) 

6.  Antibiotics  and  Dental  Caries  ^^^ 
PROJECT  TITLE 

7 .  Dr,  Robert  J. _Fitzgerald 

PRINCIPAL  INVESTIGATOR 

8 .  —  „_.,_„_ _, 

OTHER  IIWESTIG/iTORS 

9.  IF  THIS  PROJECT  Ri^SEI'IBLES ,    CCl^LEliENTS ,    OR  PARALLELS  RESEARCH 
DONE  ELSE^^IIERE  IN  THE  PUBLIC  HEALTH  SERVICE  ( ..'ITHOUT  INTERCHANGE 
OF  PERSONNEL,   Fi.CILITIES  OR  FU1\IDS),    IDEI'JTIFY  SUCH  RESEARCH: 

Part  of  work  in  conjunction  with  Dr.   Frank  law,   Dental 
Director,    Region  III,    U.    S,   Public  Health  Service, 

10.  PROJECT  DESCRIPTION: 

Objectives : 

This  is  a  continuation  study,  the  broad  objectives  of  which 
are  to  study  the  actual  and  potential  uses  of  antibiotic  and 
chemotherapeutic  agents  in  the  control  and  treatment  of  oral 
diseases  and  conditions. 

Methods  Employed; 

j'i.t  the  present  stage  the  project  is  inainly  concerned  with  the 
problem  of  dental  caries  although  in  the  course  of  the  studies 
on  caries  several  observations  have  been  made  suggesting 
applications  to  studies  on  periodontal  disease  and  calculus 
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deposition.  The  caries  prcblem  has  been  approf;Chcd  by 
the  f ollowinc  methods : 

1,  In  vivo  studies  testing  the  effects  of  antibiotics  on 
the  development  of  caries  in  rats, 

2,  In  vitro  studies  on  the  effects  of  antibiotics  on  repres 
entative  strains  of  oral  microorganisms, 

3,  Testing  of  antibiotic-containing  mouthwashes  and  troches 
in  humans  for  potential  usefulness  as  agents  for  caries 
prevention  on  a  large  scale, 

i-fa  jor  I'indings : 

Kost  of  the  antibiotics  in  common  use  will  inhibit  caries 
development  in  the  rat  when  mixed  in  tht,  diet  at  concentra- 
tions between  10  and  100  micrograi.^s  per  gram,  a  comparison 
of  the  in  vivo  anti-c^irits  effects  of  these  agents  with 
their  in  vitro  antibacterial  spectrums  suggests  that  the 
anti-cafies  eFfects  inay  be  primarily  due  to  suppression  of. 
the  gram-positive  oral  inicroflora  of  the  rat  which  includes 
organisms  in  the  lactobacillus,  streptococcus  and  diphther- 
oid groups. 

In  collaboration  with  rr,  I^ank  Law,  of  P.H,S,  Region  III, 
a  bacitracin-containing  mouthwas;h  was  tested  in  school 
children.  Under  the  conditions  employed,  no  significant 
effect  en  caries  or  the  oral  microflora  were  noted.  The 
results  indicated  that  tliere  was  insufficient  conta.ct 
between  the  drug  and  the  oral  microflora,  when  it  is  used 
in  the  form  of  a  mouthwash.  On  the  other  hand,  carefully 
supervised  studios  with  some  selected  rampant  caries  cases 
in  the  Clinical  Center  Dent?l  Clinic,  have  shoi'jn  reductions 
in  the  acidorenic  oral  bacteria  and  decreased  caries  activil 
on  clinical  examination  with  the  use  of  a  bacitracin-conta.ir 
ing  mouthwash. 

Significance  to  Eental  Research: 

The  antibiotic  studies  described  have  revealed  several  drugs 
which  might  be  of  potential  usefulness  for  the  control  of 
caries  in  humans  if  m.eans  can  be  devised  to  assure  adequate 
conta.ct  of  effective  concentrations  with  the  bacteria  on 
tooth  surfaces.  The  combination  of  in  vivo  and  in  vitro 
tests  on  the  oral  microbial.popvilation  of  the  rat,  has  made 
it  possible  to  select  certain  pror.ising  groups  of  micro- 
organisms for  future  testing  in  Germ-free  aniinals  where 
single  strains  of  bacteria  will  be  tested  for  the  ability  tc 


Form  No.  CRP-1  -  3  -  Calendar  Year  195^ 

October  1956 

produce  caries. 

Proposed  Course  of  Project: 

It  is  e>rpected  that  the  present  studies  will  be  continued 
along  established  lines  and  v;ill  be  e:cpanded  to  include 
more  complete  coverage  of  individual  types  of  orrl  ndcro- 
crganisms  as  better  methods  for  their  study  become  avr liable. 
Promising  new  antibiotics  will  be  tested  as  they  bt;Come 
available  with  special  emphasis  on  agents  which  may  not  be 
expected  to  have  widespread  clinical  use  in  other  fields  of 
medicine  since  the  tise  of  thef^e  drugs  as  anti-caries  agents 
will  by-pass  some  of  the  problems  of  developing  drug-resis- 
tance or  sensitivity  reactions  to  antibiotics  used  in 
treating  other  diseases.   Since  bacitracin  is  one  of  the 
jiiost  effective  anti-caries  agents  in  animals,  attempts  will 
be  continued  to  develop  suitable  methods  to  exploit  its 
potential  anti-caries  effects  in  humans. 
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INSTITUTE  OR  DIVISICH  LABORATORY,  BRANCH  OR  DEPARTMENT 
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SECTION  OR  SERVICE  LOCATION  (IF  OTHER  THiiN  BETHESDA) 

6 ,  Investigation  of  spirochetal  organisms  present  in  non -exposed, 

non-vital  pulps  of  human  teeth, 

PROJECT  TITLE  "        '   '"'    ~~"^ 

7,  Dr .  Edward  G,  Hampp 


PRINC  IP AL  INVEST  IG.'.TOR 
8. 


OTHER  INVESTIGATORS 

9.  IF  THIS  PROJECT  RE'SEMBLES,  COMPLEMENTS,  OR  PAR;i.LLELS  RESEARCH  DONE 
ELSE"'.-.;HERE  in  the  public  HE/^.LTH  service  (WITHOUT  INTERCH.\NGE  OF 
PERSONNEL,  FACILITIES  OR  FUNDS),  IDENTIFY  SUCH  RESEIRCH: 

None 

10.  PROJECT  DESCRIPTION: 
Objectives;  .   ■  ' 

(1)  To  determine  the  mode  of  entrance  of  the  oral  trepcnemes 
into  the  non-vital  pulp  of  teeth  and  ascertain  their  role  in 
the  initiation  and  progress  of  such  infections, 

(2)  To  study  these  organisms  both  biochemically  and  serologic- 
ally and  compare  them  with  stock  cultures  of  other  oral 
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treponemes , 

(3)  To  study  the  spread  of  spirochetes  ,  dent.?.!  f-raniilomas  and 
periapical  tissues  obta.ined  from  non-exposed  infected  teeth, 

Tjethods  Fjiiployed : 

Material  employed  for  cultivation  of  the  oral  spirochetec  is 
obtained  aseptically  from  non-exposed,  non-vital  pulps. 
Isolating  the-  tooth  by  rubber  dams  and  usin,':  sterile  pro- 
cedures, the  pulp  is  exposed  and  ss'nples  are  removed  for 
cultural  study  employing'  the  well-plate  method  developed  in 
this  laboratory  for  the  isolation  and  cultivation  of  the 
oral  spirochetes.  Thus  far,  6?  p'-^tients  lirve  been  used  in 
the  culture  studies  with  a  total  of  69  teeth  beinp,  ex£imined. 
In  addition,  7  graniilomas  have  been  obtained  from  7  patients 
for  histologic  studies. 

Major  Findings; 

Of  the  69  sarr.ples  obtained  from  67  patients,  spirochetes  have 
■  •   been  su^ccessfully  isolated  in  9  instances.   In  4  samples 

spirochetes  were  present  in  the  cultxjres  but  were  not  isolated 
and  cultivated  and  these  cultures  are  beinf^  retained  for 
further  study.   In  8  cases,  spirochetes  ^^^er•-^^  found  in  small 
niombers  in  the  inoculr  by  microscopic  examination,  but  failed 
to  {-TOW,  .  In  5  cases,  cultures  were  ner;ativi  for  any  types  of 
organisms.   The  remaining  cases  ;jere  found  to  be  devoid  of 
spirochetes  both  by  microscopic  and  cultural  studies.  The 
or^xnisms  thus  far  obtdned  in  this  study  are  i.iorphologically 
similar  to  our  pure'  strains  of  sm.ail  oral  treponemes.  They 
vary  to  some  de^i'ee  in  certain  cultiu-'al  charaotfTistics,  and 
two  of  the  strains  are  active  r^as   producers  which  heretofore 
has  not  been  encountered  in  spirochetes  obtained  from  the 
oral  cavity.  Attempts  have  been  unsuccessful  in  developing 
a  sugar  free  medium  to  further  study  these  orf^anisms.  Trc- 
liminary  study  of  the  growth  of  these  or{.;anisms  in  a 
"synthetic"  medium  seems  proirdsing. 

;i.ttempt::  havt,  been  made  to  obt^.in  [ranulomas  and/or  periapical 
tissues  from  patients  with  non-exposed,  non-vital  teeth,      j 
hov/ever,  patients  Xirith  such  conditions  have  not  been  available' 
for  study.   i!ov;ever,  in  3ranuloriia.s  obtained  from  7  patients 
with  carious  teeth  no  spirochetes  have  been  observed  thus 
far.  This  worlc  is  still  under  investigation, 

Sip:nificance  to  Dental  Research; 

These  investigations  may  contribute  to  our  fundamental 
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knowledge  concerning  the  classification,  raetabolism,  patho- 
genicity and  ecology  of  spirochet-  1  organisras  present  in 
non-expoaed,  non-vital  pulps  of  hioinan  teeth. 

Froposed  Course  of  Project; 

To  determine  the  mode  of  entrance  of  these  microorganisms 
into  non-exposed  dental  pulps  and  determino  whether  or  not 
they  ai-e  pathogenic.   It  is  fui'ther  proposed  to  study  their 
metabolism  and  to  classify  and  compare  these  organisms  with 
other  pure  strains  of  oral  spirochetes.   In  addition,  attempts 
vd-ll  be  made  to  procure  additional  granuloifk?. s  as  well  as 
periapical  tissues  from,  both  exposed  and  non-exposed,  non- 
vital  teeth  for  further  study  for  the  presence  of  spirochetes. 
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Ri;SEARCH 
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ADMINISTR'.TION 


/-"T 


BIOLOGIC  STANDARDS   / 


PROFESSIONAL  & 

TECHNICAL  ASSIST- 
ANCE /  1 


14.  IDENTIFY  ANY  COOPERATING  UI«TS  OF  THE  PUBLIC  HPALTH  SERVICE,  OP. 
OTHER  ORG;iNIZaTIONS,  PROVIDING  FUNDS,  F..CILITIE3,  OR  PERSONNEL 
FOR  THIS  PROJECT  IN  FY  1957.   IF  COOr'ERATING  Ul'JIT  IS  MTHIN  NIK 
INDICATE  SERI/.L  NO(S): 

The  American  Dental  /tssociation  in  cooperation  with  the 
National  Institute  of  Dental  Research,  is  sponsoring  this 
project.   Salary  and  travel  are  paid  by  tfee  A,D.A.  for  the 
Senior  Research  Associate.   In  addition,  this  study  is  being- 
done  in  cooperation  with  the  Naval  Dental  School,  National 
Naval  Medical  Center,  Bethesda,  Maryland, 

The  material  for  histologic  study  is  being  obtained  from 
Dr.  Driscoll  of  the  NIDR  Branch,  Clinical  Investigations, 
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6,  Ulcerative  Gingivo-Stornatitis;  The  significance  of  the  oral 

spirochetal  flora  in  the  etiology  of  certain  ulcerative  lesions 

of  the  oral  cavity. 

PROJECT  TITLE  '  "~   "" 

7,  Dr.  Edward  G.  Hampp* 


PRINCIPAL  II'IVES.TIGATOR 


8. 


OTHER  IIWESTIG...TORS 


9.  IF  THIS  PROJECT  RESiilffiLES,    COMPLH-IENTS ,   OR  FARILLELS  RESE,;RCH  DONE 

■  else-;here  in  the  public  health  service  (>jithout  interchange  of 
personnel,  facilitifb  or  funds),  identify  such  resk.rch: 

None 

10.  PROJECT  DESCRIPTION: 
Objectives; 

(1)  To  develop  routine  methods  for  the  isolation  and  pure 
cultivation  of  oral  spirochetes, 

,  (2)  To  develop  methods  for  sound  classification  and  identifi- 
cation of  this  little  understood  group  of  oral  bacteria, 

(3)  To  determine  whether  or  not  they  are  responsible  for 
certain  ulcerative  lesions  of  the  oral  cavity. 
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It  is  fiorther  expected  that  these  findings  m?.y  be  of  use  in 
oxir  attempts  to  cultivate  the  virulent  Treponema  pallidum. 

Methods  iiJnployed; 

Although  all  the  knovnn  morphologic  types  of  oral  spirochetas 
have  been  isolated  and  fjrox-Jn  in  pure  cultures,  further  study 
of  the  biochemical  and  serologic  methods  for  classification 
have  been  .hait.pered  by  the  lack  of  a  chemically  defined  medium 
for  investigating  their  metabolic  requirements.  This  is 
further  complicated  by  the  definite  reouirement  of  these  organ** 
isr::s  for' ascitic  fluid  which  is  a  complex  material  of  un- 
certain corcposition.  yi?.ny  of  the  experiments  cont«iiiplated 
for  determininc;  the  etiology  of  these  organisms  to  oral 
lesions  are  dependent  on  obtaining  an  ascitic  fluid-free 
meeium, 

liajor  Findings :  - 

During  this  period  a  moderate  amount  of  success  has  been  made 
toxvard  the  solution  of  the  problem  of  obtaining  a  cheiaically 
defined  ruediuiri.  Hany  attempts  have  been  made  to  grow  our 
pure  cultures  in  kno^^m  chemically  defined  media  without 
success.  More  recently,  the  "synthetic"  medium  described 
by  Eagle  and  co-workers  for  the  growth  of  the  Reiter  treponeme 
"  was  employed  in  these  studies.   It  consists  of  a  mixture  of 
aiidno  acids,  vit?iidns,  purines,  pyrimidines,  salt  mixture 
and  crystc'.lline  bovine  serum  albui:dn.   It  was  found  that 
this  medium  as  constituted  would  not  support  the  growth  of 
orrl  treponenes  or  borrelias  either  under  anaerobic  conditions 
or  in  rubber  stoppered  15  x  125  mm  test  tubes  filled  within 
1.5  nil  of  capacity.  However,  it  was  found  that  the  oral 
trt-pcnemes  would  grow  very  well  under  either  condition  in 
the  basic  medium  modified  by  di^leting  asc  rbic  acid  and 
serum  albumin  and  the  addition  of  0,1^  glutathione  and  10^ 
ascitic  fluid,  Borrelia  vincentii  and  Borrelia  buccale  did 
not  survive  beyond  48  hours  and  did  not  exliibit  visible  gro^rth. 
Since  the  above  medium  containing  ascitic  fluid  is  not  a 
chem.ically  defined  medium  as  constituted,  investigations  are 
in  progress  on  the  fractionation  of  ascitic  fluid  to  identify 
the  factor  (r)  required  by  the  treponeraes.  Studies  are  in 
progress  to  determine  what  rdditional  factors  are  needed  in 
the  medium  for  the  growth  of  the  borrelias. 

Although  a  large  amount  of  time  has  been  devoted  to  the 
development  of  a  routine  method  for  the  isolation  of  the 
B,  buccale,  this  work  has  not  been  completely  successful. 
However,  t-he  stock  strains  isolated  thus  far  can  be  carried 
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r-uccessfully  in  pure  culture.  It  will  be  essential  to  work 
out  their  metabolic  requirements  before  routine  isolation 
procedures  can  be  developed.   Some  euccess  has  been  encounter- 
ed during  this  period  in  preserving  viability  of  these 
organisms  by  freeze-drying  methods.  This  problem  is  of 
extreme  importance  since  stock  sti'ainr  of  E.  buccale  will  not 
survive  in  our  basic  medium  for  more  than  four  days. 

Sicnific^nce  to  Dental  Research; 

These  investigations  will  contribute  to  our  knowledge 
concerning  the  spirochetes  pecioliar  to  man  and  animals. 
Further,  any  information  gained  from  these  studies  may  be 
applicable  to  the  isolation  and  pure  cultivation  of  known 
pathoi^enic  strains  of  spirochetes  such  as  T.  pallidum. 
Investigations  are  in  progress  on  this  pi'oElem.  From  the 
dental  research  asi:iect,  these  investigations  will  contribute 
toward  the  fundamental  knowledge  of  the  oral  flora  of  man 
and  its  relationship  to  oral  disease. 

Proposed  Course  of  Project; 

A  considerable  portion  of  the  time  ^urinp  'the  next  year  will 
be  devoted  to  the  elucidation  of  the  factor  (s)  present  in 
ascitic  fluid  essential  for  the  growth  of  the  oral  spirochetes, 
As  soon  as  the  fractionation  of  ascitic  fluid  has  been  accom- 
plished, studies  i\rill  be  conducted  on  the  "synthetic"  medium 
to  determine  what  substances  in  the  medium  are  essentia,l  for 
the  growth  of  these  organisms  and  thereby  work  out  their 
metabolic  requirements.  Further,  \<ihen   the  foregoing  phase 
of  the  problem  is  accomplished,  investigations  will  be  turned 
to  the  classification,  pathogenicity  and  ecology  of  the  oral 
spirochetes.   In  addition,  any  findings  of  significance  on 
the  metabolism  of  these  organisms  '.^dll  be  used  in  an  attempt 
to  isolate  and  cultivate  T.  pallidum. 
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project.  The  Association  provides  salary  and  travel  for 
the  Senior  Research  Associate, 
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PRINCIPAL  INVESTIGATOR. 


8. 


OTHER  INVESTIGATORS 


Q   IF  THIS  PROJECT  RESEMBLES,  COMPLEMENTS,  OR  PARALLELS  RESE/lRCH  DONE 
■   ELSE^RE  IN  THE  PUBLIC  HEALTH  SERVICE  (WITHOUT  INTERCHAIMGE  OF 
PERSONNEL,  FACILITIES  OR  FUNDS) ,  IDENTIFY  SUCH  RESEa:RCH: 

None 
10.  PROJPXT  DESCRIPTION: 
Objectives: 

The  objective  of  these  studies  is  to  gain  a  better  under- _ 
■  '    standing  of  the  nutrition  of  certain  types  of  lactobacilli 
which  are  found  in  the  white  rat.  Of  particular  interest 
are  the  types  which  do  not  grow  well  on  ordinary  culture 
^  media.'  There  is  evidence  to  believe  that  these  types  may 
'  -   constitute  an  appreciable  segment  of  the  lactic  acid  flora. 
The'  immediate  aim  of  nutri,tional  studies  is  to  devise  better 
methods  of  sampling  and  culture  of  these  apparently  unique 
organisms.  ;  ''■  .  _ 

Methods  Employed.; 

It  has  been  demonstrated  that  certain  unknown  types  of  rat 
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lactobacilli  can  be  isolated  on  Orange  Serum  Agar.  These 
strains  will  not  grow  on  Rogosa '  s  SL  medi'om,  which  is  the 
medium  of  choice  for  lactobacillus  sampling  from  the  oral 
cavity.   In  addition,  numerous  pin  point  colonies  observed 
on  this  latter  medium  cannot  be  subcultured.  Conventional 
assay  methods  have  been  employed  to  investigate  some  of  the 
nutritional  peculiarities  of  these  lactobacilli.  Eraphasis 
has  teen  on  the  use  of  chemically  defined  media  whenever 
possible,  A  rat  strain  of  Lactobacillus  acidophilus  was 
considered  to  be  representative  of  many  "of  the  fa'F^dious 
lactobacilli.   This  strain  was  isolated  from  the  oral  cavity 
of  a  white  rat  and  identified  as  to  species  in  this  laboratory. 

Ma  jor  l^'indings ; 

rt  selected  strain  of  the  lactobacilli  isolated  from  Orange 
Serum  Agar  was  found  to  be  greatly  stimulated  by  putrescine. 
In  addition,  ascorbic  acid  appears  to  stimulate  the  growth 
of  this  organism.  These  compminds  are  not  normally  added 
to  media  used  in  the  routine  isolation  of  lactobacilli, . 

•  ■•  ■      Studies  have  continued  on  the  amino- acid  metabolism  of  the 
fastidious  lactobacilli  from  rats  mentioned  in  last  year's 
report  (NIDR  19),  High  concentrations  of  the  dicarboxylic 
•■'amino  acids,  glutamic  and  aspartic  acids,  and  of  the  basic 
amino  acid,  arginine,  have  been  shown  to  exert  a  beneficial 
effect  on  the  growth  of  these  organisms.  Attention  is  now 
centered  on  peptides  of  these  amino  acids.  Results  of  test- 
ing a  very  limited  number  of  peptides  showed  that  alpha 
glutain^d -peptides  may  be  more  stimulating  than  gamma  glutam;^^- 
peptides.  Both  types  were  more  stimulating  than  the  consti- 
tuent free  amino  acids.   Testing  of  a  single  aspartic.  acid 
peptide  showtd  it  to  be  more  active  than  the  free  constituent 
amino  acids. 

Partial  hydrolysates  of  protamine  which  are  assumed  to  contain 
high,  concentrations  of  arginine  peptides  were  shown  to  be 
•   more  stimiulating  than  free  arginine  for  the  growth  of  a 
fastidious  lactobacillus. 

■Significance  to  Eontal  Researoh; 

Immediate  significance  lies  in  the  development  of  better 
methods  of  cultures  for  those  lactobacilli  vjhich  gro.w  very  ' 
poorly  on  available  laboratory  media  and  about  which  very 
little  is  kno\m.   Ultimately  there  may  be  a  greater  signifi- 
cance in  the  correlation  of  nutritional  and  metabolic  data 
of  the  oral  flora,  with  various  steps  in  the  chain  of  events 
which  culminate  in  dental  caries  or  other  oral  conditions. 
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Proposed  Course  of  Project; 

Kesearch  will  continue  on  the  nutrition  and  metabolism  of 
the  fastidious  lactobacilli  with  emphasis  on  the  dicarboxy- 
lic  amino  acids  and  arginine  and  their  peptides, 

De>:rionstraticn  of  the  putrescine-stimulated  lactobacilli 
raises  the  possibility  of  even  more  groups  of  lactobacilli 
in  the  oral  cavity  of  man  and  animal  vjhich  are  as  yet  undis- 
covered because  of  inadequate  sampling  methods. 
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PP':^F             .OTHER 

TOTAL 
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1 
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16.  list  publicjitions  other  th;".n  abstricts  from  this  project  during 
c.-.lend;.r  yk'.r  1956: 

Jordan,  Harold  V.,  Fitzgerald,  R.  J.,  and  Faber,  J.  E. ,  Jr. 
Studies  on  the  Aciduric  Oral  i'-Iicrococci.   J.  Dent,  Res, 
35:40^^-412,  (June,  1956). 
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■  ;   ■■                   •  SERI'X  NUI^BER 

2.   Dental  Research  ■     3t  Oral  Bacteriology 


INSTITUTE  OR  DIVISION  L.BOR-'.TORY,  BR.NCH  OR  DEPARTMENT 

^.    -  5. 


SECTION  OR  SERVICE  LOCATION  (IF  OTHER  TE.N  BETHE3DA) 

6t    '   Interrelationships  between  local  and  systemic  factors  in  the 

etiology  of  dental  diseases  in  rats, 

PROJECT  TITLE 

7,'   Dr.  Robert  K.  Stephan 


PRINCIP  -L  INVESTIGATOR 


OTHER  ii\ivestig.;tors   ... 

9.  IF  THIS  PROJECT  RESEMBLES,  COMPLEMENTS,  OR  PaR'.LLELS  RESE.\RCH 
DONE  ELSE'/JHERJi  IN  THE  PUBLIC  HEILTH  SERVICE  (VJITHOUT  INTERCHANGE 
OF  PERSONNEL,  FACILITIES  OR  FUNDS),  IDENTIFY  SUCH  RESEi^RCH: 

None 

10.  PROJECT  DESCRIPTION: 

Objectives.;- 

(1)  To  determine  more  adequately  the  essential  experimental 
conditions  responsible  for  the  development  of  dental  caries 
and  periodontal  disease  in  laboratory  rats: 

(2)  To  study  the  formation  of  bacterial  plaques,  localized 
food  retention,  and  pH  on  tooth  surfaces  in  relation  to  the 
formation-  of  carious  lesions :  and 

(3)  To  study  the  relationship  of  factors  which  affect  tooth 
formation  to  caries  susceptibility  in  the  incisor  teeth, 
using  vital  stains  to  indicate  periods  of  tooth  formation 
and  direct  microscopic  exaiTiinations  to  observe  subsequent 
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caries  development^  "  ■  • 

Methods  Employed: 

Cn  the  basis  of  previous  multifrctcrial  experiments  on 
this  project,  strains  of  rats  and  diets  have  been  employed 
which  produce  unusually  extensive  caries  in  both  the  molar 
and  mcisor  teeth,  and  which  also  induce  considerable 
periodontal  disease  within  experimental  periods  of  ^2  to 

'    -56  days.  These  diets  are  of  the  nutritionally  defined 

type  with  casein,  salts,  sucrost,  and  known  vitamins,  and 
therefore  the  relation  of  dental  conditions  to  the  nutri- 
tional adequacy  of  the  diet  and  the  effect  of  nutritional 
supplements  can  be  readily  determined.     ■   '  i 

Nutritional  cupplements  have  been  given  to  determine  systemic 
••:;:■■  ■■      f.  °^"  ^"^  relationship  of  growth  to  caries  and  periodon- 
tal disease.  Bacterial  plaque  development  has  been  studied 
microscopically  on  the  incisor  teeth,  and  direct  pH  mea-ure- 

■  -  - ments  have  been  made  with  the  antimony  and  mi crp- glass 

electrode  and  with  pH  indicators.  Glucose,  sucrose, 

fluoridee  and  other  chemical  substances  have  been  added  to 

the  drinking  water  in  order  to  determine  the  effects  on 
caries.  Vitiil  stains  have  been  added  to  the  drinking  water 
to  serve  as  an  indicator  of  the  early  stages  of  caries. 

Vital  steins  have  also  been  injected  intraDeritoneally' to 

mark  tooth  substance  formation  in  incisors  so  that  any 
changes  in  caries  susceptibility  and  resistance  resulting 
-from  the. simultaneous  administration  of  other  substances 
which  may  invisibly  affect  tooth  fonaation,  can  be  deter- 
mined after  eruption  of  the  teeth. 


Major  Findings; 


I 


The  addition  of  sucrose  and  glucose  to  the  drinking  water 
mrkedly  increased  the  development  of  caries.  The  increase 
was  greater  in  the  incisor  teeth  than  in  molars,  and  was  in 
proportion  to  the  level  of  sugar  added.  F.acterial  plaque 
formation  on  the  incisor  teeth  also  increased  greatly  with 
the  addition  of  glucose  and  sucrose  to  the  drinking  water. 
The  reduction  of  the  protein  (casein) -content  of  the  diet' 
from  12,.  to  8%   increased  the  development  of  caries.   The      I 
increase  of  the  protein  content  to  16^^  decreased  the  develop-  ' 
ment  of  caries.  In  general,  the  most  severe  caries  and 
periodontal  disease  developed  in  animals  which  gained  the     I 
least  v/eight.  J 

The  vital  stains  alizarin  Red  S  and  sodium  carminate  were 
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found  to  be  superior  to  alizarin  for  vitr.l  staining  of 
teeth  and  as  indicators  for  the  early  detection  of  cariouG 
lesions. 

Incisor  caries  can  be  induced  in  both  the  Hunt  "caries 
resist.-^.nt"  and  "caries  susceptible"  strains  of  rats. 


Significarce  to  Dental  Research: 

The  development  of  improved  methods  for  inducing  extensive 
caries  in  the  molar  and  incisor  teeth  of  rats  using  nutri- 
tionally defined  tj^e  of  diets,  furnishes  a  promising  experi- 
sicntal  basis  for  demonstrating  the  interrelationship  of 
systeiTiic  and.  local  factors  in  the  etiology  of  caries.   The 
use  of  vital  stains  has  fiornished  means"  for  the  early  detec- 
tion of  caries  and  also  for  the  marking  of  tooth  substance 
during  formation  so  that  its  rel:-tive  susceptibility  to 
carious  attack  can  be  later  determdned.   The  development 
of  periodontal  disease  vjithin  an  experimental  period  of 
^6   days  in  rats  fed  these  diets  has  furnished  a  useful 
experimental  basis  for  the  study  of  this  disease  in  rats. 

Proposed  Course  of  Project; 

Experiraents  on  this  and  other  projects  have  indicated  that 
ifiany  dietary  and  nutritional  factors  which  affect  grovrth 
and  the  general  systemic  condition  may  also  affect  the 
development  of  caries  and  pei'iodontal  disease  in  rats.   It 
is  planned  to  direct  experiment:^  toward  finding  out  how 
some  of  these  systemic  factors  affect  the  localized  condi- 
tions on  tooth  surfaces  where  lesions  develop.  Special 
attention  will  be  directed  to  the  continuously  forming 
incisor  teeth  because  of  the  possibility  of  demonstrating 
the  effect  of  tooth  foi^mative  factors  in  them,  and  also 
because  of  their  greater  accessibility  for  in  vivo  tests 
than  the  molar  teeth.   These  tests  will  inc'lude"dlrect 
microscopic  observations  of  tooth  surfaces  for  the  develop- 
ment of  carious  lesions,  direct  pH  measurements  on  tooth 
sorfaces  and  the  use  of  indicators  and  vital  stains,  and  the 
selective  r^.^moval  of  plaque  materir.l  for  bacteriological 
studies , 

It  is  rlso  planned  to  study  factors  of  aging  as  well  as 
certain  other  nutritional  differences  rs  they  might  relate 
to  dental  disease. 
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12.   BUDGET  D.;TA: 


11. 


NIDR-22 


SERL-L  NUi'-iBEF. 


ESTIM  -TED  OBLIG..  TIONS 

K^  YEhRS 

DIRECT     Rii:iI"IBURSH'IENT 

TOTAL 

PROF              OTHER 

TOTAL 

14,799               3.131 
FY' 57 

BUDGETED  POSITIONS 

17^930 

2/3               1 

PATIEI'IT  DAYS 

1  2/3 

PROF             OTHER 
1                       1 

TOT:.L 
2 
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13.  budget  activity: 

rp:se-;rch  /TJ 

reviek  &  approval  £ 

biologic  st..nd.  rds  /' 


ADHINISTaiTION 


PROFESSIONAL  & 


rj 


TECHNICi.L  ASSIST- 
:-.NCE  /"7 

14,  IDENTIFY  ANY  COOPERi-^TING  UI>IITS  OF  THE  PUBLIC  HEALTH  SERVICE,  OR 
OTHER  ORaiNIZj'.TIONS ,  PROVIDING  FUNDS,  F..CILITIES,  OR  PERSONNEL 
FOR  THIS  PROJECT  IN  FY  1957.   IF  COOPERxTING  UNIT  IS  WITHIN  NIH 
INDICATE:  SEEI/.L  NO(S): 


None 
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16.  LIST  PUBLICATIONS  OTHER  TH.;N  ABSTRACTS  FROM  THIS  PROJECT  DURING 
C;LEND;iR  YE.R  1956: 

Stephan ,  Robert  M.   "The  Role  of  Mcrobic  Dental  Plaques 
in  the  Etiology  of  Caries"  Chapter  contributed  to 
"A  Symposium  on  Preventive  Dentistry,  "  Iikiited  by 
J.  C.  Muhler  and  Maynard  K,  Hine,  C,  V.  Mosby, 
St.  Louis  1956. 

17.  LIST  HONORS  AND  AV/ARDS  TO  PERSONNEL  RELATING  TO  THIS  PROJECT  DURING 
CALENDAR  YEAR  1956: 

None 
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SERI/.L  NUMBER 

2,  Dental  Research 3.  Oral  Bacteriology 

INSTITUTE  OR  DIVISION  LaBORhTORY,  BRj^NCH  OR  DEPARTFiENT 

4.    —  5. 


SECTION  OR  SERVICE  LOCATION  (IF  OTHER  TH;\N  BETHESDA) 

6,  The  use  of  Germ-fr_e_e_ animals  in  the  study  of  probleras  relating  to 

oral  diseases  end  conditions, 

PROJECT  TITLE 

7.  Dr.  Robert  J.  Fitsgerald 


PRINCIPAL  IWESTiaATOR 


OTHER  INVESTIGATORS 

9.  IF  THIS  PROJECT  RESEIffiLES,  COMPLEMENTS,  OR  PARiLLELS  RESF.-.RCH 
r£)NlL  ELSEViHERE  IN  THE  PUBLIC  HEALTH  SERVICE  (V/ITHOOT  INTERCH.UMGE 
OF  PERSONNEL,  FACILITIES  OR  FUNDS) ,  IDENTIFY  SUGH'  RESE-\RCH: 

None 

10.  PROJECT  DESCRIPTION: 

Objectives ; 

It  is  proposed  by  the  use  of  germ-free  rats  to  attempt  to 
identify  the  etiological . agents  of  oral  conditions  such  as 
caries,  periodontal  disease  and  calculus  depositions  by  intro- 
ducing suspected  microorganisms  into  the  or'Jd  cavity  of  rats 
maintained  in  the  complete  absence  of  all  other  microbes, 

» 

Methods  Employed: 

The  present  stages  of  the  work  are  all  preliminary  to  the 
actual  studies  on  the  germ-free  anim.als  with  the  main  effort 
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directed  toward  testing  the  effects  cf  sterilization  on  the 
diet  customarily  used  in  our  rat  caries  experiments  (Co^arse 
particle  diet  #585). 

Major  Findings: 

it  was  f -amd  that  when  non-germ  free  rats  are  fed  diet  #585 
which  has  been  sterilized  by  autoclaving  for  30  minutes  at 
120  degrees  C,  they  fail  to  gain  weight  at  the  rate  shown 

■ ■  -  by  rats  provided  the  unautoclaved  diet.  Although  the  rats 

are  much  smaller  in  size,  they  seem  to  be  healthy  and  normal 
in  other  respects.  Caries  development  is  at  least  as  exten- 
sive and  usually  more  extensive  than  that  found  in  animals 
fed  the  unautoclaved  diet.  Addition  of  vitamins' to  the  auto- 
cloved  diet  in  the  form  of  yeast  extract,  1^,  results  in  only 
slirhtly  better  growth.  Supplementation  of  the  diet  with 
1^1-lysine  has  no  effect  on  groirth, 

....  .  SigTiif  jcance  to  Dental  Resea.rch; 

It  w.:uld  be  premature  to  assess  the  significance  of  these 
results  at  this  stage  of  the  work  because  it  is  impossible 
■  'to  say  -whether  the  same  findings  x>ro\ild  result  when  the  auto- 
clrved  diet  is  fed  to  germ-free  rats.  However,  since  it 
appears  most  likely  that  diets  fo^r  the  germ-free  animals  will 
••  -  •  ■   be  sterilized  by  autoclaving,  the  results  have  provided  a 
basis  for  planning  diets  suitable  for  use  under  germ  free 
conditions. 

Futurti  C-:urse  cf  Project;    .  '  '    . 

Since  the  only  p^_ssible  way  to  continue  these  studies 
adequately  is  to  do  so  in  germ-free  animals,  the  conduct  of 
future  studies  will  depend  on  the  availability  of  germ-free 
animals  and  the  equipment  to  house  them. 
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13,   BUDGET  ACTIVITY; 
RESE/xRCH 

REVIEW  &  .'iPPROVAL 
BIOLOGIC   STANDARDS 


ESTmiTED  OBLIGATIONS 

M-'.N  YE;\RS 

DIRECT     REI14BURSE4ENT 

TOTAL 

PROF              OTHER 

TCTx.L 
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7,622 

1/3              1/3 
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57 

BUDGETED  POSITIONS 

PATIENT  DAYS 

PROF                OTHER 

TOTAL 

1                       1 

2 

»■« 

11 

L 
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ADMINISTRATION 


PROFESSIONAL  & 
TECHNICAL  ASSIST- 
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14,  IDENTIFY  ..NY  COOPER'^TING  UNITS  OF  THE  PUBLIC  HEALTH  SERVICE,  OR 
OTHER  0RG;.NIZATI0NS ,  PROVIDING  FUNDS,  FACILITIES,  OR  PERSONNEL 
FOR  THIS  PROJECT  IN  FY  1957.   IF  COOPERATING  UNIT  IS  WITHIN  NIH 
INDIC;^TE  SERIaL  N0(S): 

Facilities  cf  NIH  Germ-free  unit  to  be  employed  when  available. 
Proposed  futiire  collaboration  with  Dr.  Bengt  Gustafsson, 
Professor  cf  Germ-free  research,  University  of  Lund,  Sweden, 
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6,  DiagnostJG  Surgical  Pathology  Utilizing  Histocheriiical  Techniques, 

PROJECT  TITLE 


?•  Marvin  S.  Bur stone 

PRINCIPAL  INVJSTIG'VTOR 


8.     None 


OTI-iE.R  E ' VESTIG  : TORS 

%      IF  this' PROJECT  RESEifBLES,  CQ'iPLMENTS,  OR  P'VRu'^LLELS  RESMRCH  DONE 
■  ■  ^ELSEiri^EPtE  IN  THE  PUBLIC  HEALTH  SERVICE  (WITHOUT  INTERCHANGE  OF  ?ER- 
SONri-EL,  FACILITIES  OR  l^I'DS),  IDENTIFY  SUCH  RESEARCH: 

'   None    .  , 

10.   PROJECT  D"':;SCRIPTI0N! 

Objectives ;.  ■  ,  ,' 

The  object  of  this  project  is  to  apply  existing  and  newly 
developed  histochemical,  techniques  to  the  study  of  freshly 
removed  human  surgical  specimens,  \T±th   an  emphasis  upon 
cancers.  This  type  of  study  reveals  tissue  changes  vjhich  are 
.  not  visible  tnth  routine  stains  and  may  contribute  to  the 
elucidation  of  the  pathogenesis  of  neoplasia. 
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Hethcds  rjniilo?/-ed;  I 

For  the  last  tT'o  years  a  systematic  histochemical  study  has 
been  made  in  this  laboratory  of  practically  everj'-  human  neo- 
plasm rauoved  in  the  Clinical  Center.  To  date  specimens  fro.ni 
over  180  surgical  ccses  have  been  processed  for  study.  This 
incliides  patients  schediiled  for  general  and  dental  surgery  and 
alGo  selected  cases  to  be  admitted  to  the  Clinico.l  Center 
specifically  for  this  study.  Normal  tissues  such  as  salivary 
glands  have  also  been  studied. 

Major  Findings ; 

1,  The  histochemical  finding  of  proteolytic  activity  in  the 
connective-tissue  stroma  adjacent  to  human  neoplasms.   The 
precise  localization  of  the  enzyme  ac jicent  to  rapidly  gro'dng 
tw.iors  represents  one  of  the  first  histochemical  staining 
methods  to  characterize  human  neoplasms.  It  has  air o  been 
fouiid,  in  vitro,  that  low  concentrations  of  cert:.in  metallic 
ions  i-.dll  inhibit  this  proteolytic  activity.  This  finding 
si^g  ests  a  neij  approach  to  the  chemothex''apy  of  tumors; 
namely,  the  use  of  agents  rhich  may  retard  the  brsakdoT-m  of 
comective  tissue  adjacent  to  a  groviing  tumor, 

2,  The  development  of  a  freeze-dry  system  for  the  simultaneous 
processing  of  a  large  number  of  surgical'  specimens, 

3,  New  findings  relating  to  the  en'<:yiiie  characteristics  of 
normal  human  salivary  glands.  These,  include  esterase  activity 
of  ducts  and  demilune  cells. 

Significance  to  Dent^il  Research; 

Tlie  ap'Dlication  of  histochemical  techniques  to  investigations 
■  of  neoplastic  tissues  i-Till  provide  considerable  nev  information 
about  the  pathological  alterations  and  processes  involved, 
Mhich  until  recently  uere   only  studied  on  a  monDhologic  basis. 

Proposed  Course  of  Project : 

It  Tfould  be  desirable  to  expand  this  program^ at  the  pro- 
fessional level  so  as  to  increase  the  scope  of  the  histo- 
chemical approach,  and  to  utilise  more  fully  special  procedures 
for  diagnosis. 
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X-ray  Microscopyj 
PROJECT  TITLE 


7,     David  B.  Scott 


PRIFCIP  'iL  lilVESTIGA  TOP. 
•8.     Ilarie  U,  ¥jlen 


OTHER  IKVESTIGATORS 


■9   IF  THIS  PROJECT  RES^1•TELES,  CQiPLEflENTS,  OR  PARALLELS  RESMRCH  DONE 
ELSSJIiERE  IN  THE  PUBLIC 'HaiLTH  SERVICE -(UITHOUT  INTERCIl'uMGE  OF  Pt.R- 
SONESL,-  FACILITIES  OR-FUIIDS),  IDENTIFY  SUCH  RESEARCH: 


None 
10.   PROJECT  DESCRIPTION: 
Objectives: 


a.  Determination  of  the  crystal  structure  of  calcified  tissues 
by.  electron  microscopy  and  electron  diffraction;  b.  investi- 
gation of  the  reaction  of  various  chemical  arents,  such  as 
fluoride  compouiids,  on  tooth  surfaces,  with  emphasis  on  effects 
on  acid-solubility  of  enamelj  c,  development  of  techniques 
for  the  applicr.tion  of  contact  and  projection  X-ray  microscopes 
in  studies  of  hard  and  soft  tissues. 
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Methods  Sraployed : 

For  electron  microscopy  shadox'ed  positive  carbon  replicas  and 
pseudoreplicas  are  made  of  the  surfaces  of  samples  of  f^-illy 
calcified  enamel  and  dentin.   In  studies  of  normal  crj'stal 
structure  the  specimens  are  ground  sections  of  mature  teeth j 
in  trials  of  the  effects  cf  chemical  agents  the  specirnens  are 
outer  enamel  surfaces  of  teeth,  some  of  irhich  are  treated  with 
the  test  compound  and  subjected  to  an  expei^imental  etching,,  and 
some  of  xvThich  are  etched  only,  serving  as  controls.  For      = 
electron  diffraction,  carbon  pseudoreplica.s  of  enamel,  which   j 
contain  actual  layers  of  superficial  crystallites,  are  examined 
by  transmission,  and  specially  prepared  enamel  surfaces  are 
thems-elves  exojTiined  by  reflection.  For  X-ray  microscopy,  gross 
specimens  and  sections  are  photographed  both  by.  contact  and  by 
projection  methods. 

Major. Findings ; 

• 

Evidence  has  been  accumiilated  by  electron  microscopy  and 
diffraction  which  indicates  clearly  the  general  sizes,  shapes 
and  orientation  of  the  crystallites  to. thin  and  between  the 
prisms  in  normal  mature  enamel,  Tb.ese  investigations  are  now 
being  extended  to  the  examination  of  various  morphological 
types  of  prisms  and  to  various  geometrical  configurations  of 
prisms  in  different  parts  of  the  enaiiel, 

Stmies  of  the  effects  of  fluorides  on  the  acid-solubility  of 
the  enamel  surface  have  indicated  that  a  much  greater  pro- 
tection is  afforded  by  the  stannous  than  by  the  sodium  corapoimd. 
Numerous  experiments,  aimed  at  ascertaining,  the  mechanism  of 
the  protective  reaction,  have  been  carried  out,  the  most  in- 
teresting being  those  in  which  it  xras  found  that  stannous 
compounds  not  containing  fluoride  also  reduce  enamel  solubility 
veiy  effectively.  These  res\iLts  have  led  to  the  recent 
initiation  of  investigations  of  the  reaction  of  tin  itself  v:ith 
enamel. 

Several  new  teclinicues  for  specimen  preparation  have  been  de- 
veloped for  use  in  X-ray  microscopy,  liiich  is  a  new  field  of 
instrumentation.  These  procedures  arc  mailing  it  possible  to 
begin  investigations  of  the  distribution  and  character  of  the 
miner.il  component  in  mature  teeth  and  bones,  and  as  it  is  pro- 
gressively laid  6o\m   during  development.  Explorations  to  date 
have  indicated  that  X-ray  microscopy  will  prove  a  most  useful 
complementary  method  in  basic  studies  of  the  calcified  tissues. 
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Slgnj.flcance  to  Dental  Research; 

The  present  type  of  studies  is  essential  to  a  coraplete  under- 
st;-nding  ana  definition  of  the  fundamental  structure  of  the 
mineralized  tissues.  All  of  the  crystallites  t^ich  constitute 
the  major  portion  of  these  tissues  are  subnJ.cr'oscopic  in  di- 
mension and  can  only  be  studied  visually  by  electron  microscopy. 
Direct  crystallographic  evidence  Ccin  also  be  best  provided  by' 
X-ray  or  electron  diffraction. 

The  xTork  with  fluoride  compound;^  provides  both  basic  data  on 
the  properties  of  the  enamel,  and  information  which  bears  on 
the  mechanism  and  possible  effectiveness  of  compounds  proposed 
or  in  actual  clinical  use  as  caries-inliibiting  agents. 

The  recently  developed  X-ray  microscopes  are  of  considerable 
potential  in  studies  of  hard  tissues,  and  it  is  iiiiportant  to 
e:-:plore  their  applicability  in  the  problems  under  investigation. 
The  techniques  being  developed  will  also  be  of  general  use  to 
other  workers  in  the  field, 

I.F^I'^^^AS^PP^^^   0^  Project : 

Continuation  of  all  aspects  of  these  studies,  and  further 
extension  into  investigations  of  dentin  and  bone  about  which 
even  less  is  knoT-m  than  enamel. 
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6,  Studies  of  the  Ultra  Structure  of  Mature  and  Developing  Calcified 

Dental  Tissues  by  Electron  Microscopy  of  Thin  Sections, 

PROJECT  TITLE 


7.  Marie  U.  Nylen 

PRINCIPAL  INVESTIGATOR- 


8,  David  B.  Scott     ^ 

OTHER  INVESTIGATORS 

9.  IF  THIS  PROJECT  RESSIBLES,    CQIPLhI'IENTS,    OR  P.^JlLLELS  RESK\RCH  DONE 
ELSSMIERE  IN  THE  PUBLIC  HEALTH 'SERVICE   (WITHOUT'  INTSRCHiiNGE  OF  PER- 
SONNEL,  FACILITIES  OR  FUNDS),    IDENTIFY  SUCP.  RESE^^lRCH; 

None 

10,  PROJECT  DESCRIPTION:  • 

Objectives; 

a.  Development  of  a. new  technique  for  thin  sectioning  of  soft 
tissues  for  electron  microscopyj  '  b,  study  of  the  cytological 
morphology  of  the  enamel-  and  the  dentin-forming  cells  before, 
during  and  after  development  of  the  hard  tissues;  c,  in- 
vestigations into  the  origin  and  ultra-fine  structure  of  the 
organic  components'  of  developing  and  mature  dentin  and  enamel. 


Form  No.  ORP-1  -  2  -  Calendar  Year  1956 

October  1956 


Methods  j.^ployedt 

Speciraens  are  fixed,  dehydrated  and  embedded  by  cpecial 
methods.  Thin  sections  are  cut  on  a  modified  Spencer  micro- 
tome and  studied  in  the  electron  iriicroscope. 

Major  Findings; 

a.  Technical  developments:  Several  commercially  available 
■  ■    microtomes  for  thin  sectioning  have  been  tested.  Since  the 

results  obtained  i-dth  these  instruments,  both  qualitatively 
and  quantitively,  have  not  been  satisfactory,  a  new  method 
has  been  developed,  A  standard  Spencer  microtoiae  No,  620  has 
been  modified  in  such  a  way  that  continuous  ribbons  of  ultra- 
thin  sections  (Ca  250A°)  may  be  cut  routinely.  This  modified 
Spencer  microtome  has  proven  itself  superior  in  all  respects 
to  any  other  microtome  designed  for  thin  sectioning;  which  has 
been  tested  in  this  laboratory.  In  addition,  special  new 
tccliniques  or  modifications  in  procedure  have  been  developed 
for  fixation  of  tissue,  preparation  of  embedding  plastics, 
cutting  and  inspection  of  glass  knives,  and  preparation  of 
mounting  substrates. 

b.  Intrc.cellular  structure:  Observations  to  date  of  the 
odontoblasts  and  the  ajneloblasts  have  shora  that  these  cells 

■  possess  a  cytological  organization  fundamentally  identical 
to  the  one  observed  in  other  cell  types.  It  has  been 
demonstrated  that  the  organelles  exliibit  changes  in  differ- 
entiation, orientation,  and  distribution  with  different  stages 
of  enamel  and  dentin  formation, 

c.  Extracellular  structui^e :  The  elaboration  of  the  entimel 
and  dentin  matrices  occur  extra cellularly  and  constitute  a 
problem  separate  from  that  of  cytological  organisation.  So 
far  the  fibrillar  component  of  the  dentin  tes  been  investi- 
gated from  a  point  where  the  first  single  collagen  fibrils 
appear  at  the  distal  end  of  the  odontoblasts  up  to  the  be- 
ginning of  mineralization. 

Significance  to  Dental  Research : 

The  information  obtained  about  the  morpholofy  and  organization 
of  the  amelobl:-.sts  and  odontoblasts  at  various  stages  of 
enamel  and  dentin  formation  is  important  as  a  basis  for  the 
stuciy  of  cellular  changes  which  may  result  from  pathologic 
conditions,  such  as  nutritional  deficiencies  and  metabolic 
and  hormonal  disturbances.  In  themselves,  the  cells,  due  to 
their  special  short-lived  function,  represent  a  unique 
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Significance  to  Dental  Research  (Continued); 

possibility  for  a  study  of  their  cytological  organization  as 
related  to  the  various  stages  of  enamel  and  dentin  formation 
which  may  be  of  value  for  the  understanding  of  the  function 
of  the  various  organelles.  In  addition  the  embryologic 
studies  have  a  direct  bearing  on  the  investigation  of  matvire 
tissues  which  is  also  being  carried  on. 

Proposed  Course  of  Project; 

Continuation  of  all  aspects  of  technical  development  and  of 
studies  of  sectioned  normal,  developing  and  mature  dental 
tissues.  In  addition  an  investigation  will  be  started  into 
possible  changes  in  the  ameloblasts  and  odontoblasts  as  a 
result  of  experimentally  induced  pathologic  conditions. 
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6,  Development  and  Application  of  Histocheifiical  Methods  in  the  Study 

of  Hard  and  Soft  Tissues, 

PROJECT  TITLE 


7.  Marvin  S.  Burstone 

PRINCIPAL  INVESTIGATOR 


8,     None 


OTHER  INVESTIGATORS 

9.   IF  THIS  PROJECT  RESEMBLES,  COMPLEMENTS,  OR  PARALLELS  RESEARCH  DONE 
ELSEVfflERE  IN  THE  PUBLIC  HEALTH  SERVICE  (I'HTHOUT  INTERCHANGE  OF  PER- 
SONNEL, FACILITIES  OR  FUITOS),  IDENTIFY  SUCH  RESEARCH: 

None 

10,   PROJECT  DESCRIPTION; 

Objectives; 

The  object  of  this  project  is  to  develop  new  histochemical 
procedures  and  modify  existing  ones  for  the  microscopic 
characterization  of  hard  and  soft  tissues. 
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Methods  Qnploycd; 

A,  Histochemical  methods  for  the  visualization  of  protein 
groups.  This  consists  of  evaluating  existing  procedures  and 
devising  ne\:  methods  and  modifications.  It  should  be  pointed 
out  that  some  of  the  older  protein  methods  (Hillon,  Kdnhy- 
drine,  Xanthoproteic)  are  essentially  unsatisfactory'"  for 
microscopic  histochemistry, 

B,  Histochemical  methods  'for  demonstration  of  enzymes.  The 
latter  include  esterases,  peptidase;.',  phosphatases,  sulfa- 
tases,  and  glucuronidases.  The  use  of  frozen  dried  tissue 
makes  it  possible  to  utilize  many  poorly  hydrolysed  substrates 
i-.'hich  would  be  unsatisfactory  vjith  conventionally  fixed 
tissues.  The  folloinng  new  esterase  substrates  liave  been 
synthesized  and  an  attempt  vrill  be  made  to  use  them  histo- 
chemically.  These  substrates  include  naphthylmethacrylate, 
naphtlTyl  cinnamate,  naphthyl  hydroxy  cinnamate  and  naphtliyl 
crotanate.  Several  amino  acid  naphthylainides  are  also  being 
used,  ' 

Major  Finding 5 ; 

A,  Four  histochemical  procedures:  the  dinitrofluorobenzene, 
the  ninhydrin-Cchiff,  the  alloxan-Schiff j  and  the  chloramine- 
Schiff  methods  have  been  found  to  be  of  use  for  the  micro- 
scopic demonstration  of  certain  protein  groups  on  tissues. 
Good  chroiiogenic  results  vrere  observed  in  a  variety  of 
tissues  of  sevsral  species  (rat,  mouse,  rabbit,  man).  Also 
studied  v:ere  tcoth  and  bone  structure, 

B,  A  study  of  acetone  fixed  mouse  and  rat  salivaiy  glands 
fails  to  reveal  activity  in  serous  and  mucous  cells  (except 
for  serous  cells  of  the  eugual  glands,  vjith  a  nur.iber  of  ester- 
ase substrates  (naphthol  AS  acetate,  alpha-naphthyl,  alpha- 
naphthyl  butyrate,  alpha-naphthyl  propionate),  Hov/ever,  with 
frozen-dried  tissues,  discrete  areas  of  activity  are  noted. 
Generally  speaking,  the  active  areas  ai^e  associated  TsT.th  the 
m.ore  terminal  portions  of  ducts  and  "special  serous  cells" 

of  the  subma;:illary  gland.  Of  interest  is  the  observation 
that  serous  cells  of  the  tongue  are  higlily  active  (alpha- 
naphthyl  acetate)  while  serous  cells  of  the  submaxillary 
glcmd  are  canpletely  negative  -  even  though  they  appear 
morphologically  identical,   (Esterase  of  salivary  glands,  J, 
Histochem,  &  Cytochem.  1;:130-139,  1956) 

G,  Development  of  a  new  histochemical  method  for  a  proteo- 
lytic enzyme,  and  aminopeptidase.  This  involved  the  use  of 
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Major  Findings  (Continued); 

t^fo  chromogenic  substrates,  Dl-alanyl-bcta-naphthyl?jnide  and 
L-leucvl-beta-naphthylaraide,  The  successful  demonstration  of 
aminopeptidase  with  this  procedure  is  dependent  upon  the  use 
of  frozen-dried  material.  Distribution  of  aminopeptidase  in 
a  variety  of  tissues  including  salivary  glands  was  studied, 

D,  Enzyme  (esterase)  activity  has  been  found  in  developing 
bone  and  tooth  matrices  using  several  neT-  substrates. 

Significance  to  Dental  Fiesearch; 

Since  normal  and  abnormal  characteristics  of  haid-  and  soft 
tissues  arc  probably  characterized  by  basic  protein  and 
enzyme  differenceSj,  newer  methods  and  modifications  for 
demonstrating  these  differences  are  of  use  in  definite  mor- 
phology of  various  tissues  in  difierent  species. 

Proposed  Course  of  Project : 

Present  investigations  will  be  continued  and  extended.  In- 
cluded are  studies  on  the  effect  of  various  elements  upon  the 
protein  and  enzyme  characteristics  of  developing  bone. 
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None 

10.  PROJECT  DESCRIPTION: 

Objectives; 

Long  itonge  Cbjectivest  To  develop  ways  and  raeans  of  using 
hamsters  for  bio-assaying  factors  associated  with  dental  caries 
and  periodontal  disease.  Hamsters  have  certain  advantages 
over  rats  for  this  purpose  in  that  the  teeth  and  gingival 
tissues  can  be  observed  in  detail  in  the  living  animal  during 
the  course  of  a  study, 

Ehphasis-  will  be  placed  on  the  isolation  of  a  strain  of  both 
golden  and  albino  hamsters  which  will  develop  a  relatively 
consistent  pattern  of  dental  caries  in  a  short  period  of  time 
(35-U2  days). 
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Cb^iectives  (Ccntinued) : 

Long  >:ange  Cbjectives  (Contirmed);  Because  these  animals  are 
more  delicate  than  rats,  it  is  necessary  to  standartaze 
various  factors  associated  vd.th  the  consistent  induction  of 
raanpant  caries.  After  the  establislment  of  a  bssic  refiraen- 
dietaiy,  housing,  etc.,  -experimental  deviations  can  be  made 
with  confidence. 

Short  Tein  Objectives!  To  test  the  effect  of  vailous  dietary 
supplements  and  alterations  in  the  caries  picture.  This  in- 
cludes the  use  of  possible  cariostatic  agents  such  as  fluo- 
rides, antibiotics,  etc, 

ilethcvls  J^ployed : 

Under  reasonably  vTell  standardized  laboratory  conditions, 
hamsters  are  raised  and  tested  for  susceptibility  to  dental 
cc.ries.  ^Iniraals  are  selected  for  propagation  on  the  basis  of 
susceptibility  and  reproductive  potential  in  order,  to  stand- 
ardise as  vrell  as  maintain  the  colony, 

V.'hen  specific  factors  are  tested,  e,g,  the  effectiveness  of 
cariostatic  agents,  selected  animals  are  litter  paired  into 
control  -nd  test  groups  and  tested  in  usual  r.anner, 

Kajor  Findings; 

During  the  past  year  approximately  1000  animals  have  been 
tested  and  assayed  for  susceptibility  to  cr.ries.  An  improved 
method  for  recording  and  scoring  dental  caries  in  live  ham- 
sters enables  one  to  assess  an  animal  in  1-2  minutes  and  gives 
a  permanent  record  which  can  be  added  to  at  various  intervals 
of  tine, 

Preliminaiy  observations  indicate  that  caries  is  less  readily 
induced  in  animals  kept  in  isolation  than  in  those  maintained 
in  groups  of  ap;?ro:cim^tely  four.  Reasons  for  this  are  not 
knoTjn, 

There  is  evidence  that  the  caidous  process  can  be  arrested 
fclloang  a  change  in  diet  and  that  there  is  difficulty  in 
starting  the  process  again  by  a  return  to  the  cariogenic 
ration. 

The  effect  of  sodiim  lauryl  sarcosinc.te  and  tri-sodj-van  para 
period^.te  has  been  treated  for  possible  cariostatic  effects. 
Ho  particular  benefit  was  observed,  ^\ninals  on  0,5?  SLS  in 
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Major  FindinKs  (Continued); 

the  drinlcing  water  developed  hyperkeratotic  changes  on  the 
dorsal  surface,  of  their  tongues. 

Golden  hamsters  have  been  tested  for  Ij.2  days  on  cariogenic 
diets.  This  period  may  be  further  reduced  as  more  susceptible 
strains  are  selected.  There  have  been  problems  of  reproduct- 
ion in  the  golden  lines. 

Albino  hamsters  are  nox-jf  being  assessed  and  selected  for  sus- 
ceptibility to  caries.  Under  current  conditions  albino 
an3.mals  devidop  rampant  decay  in  35  days.  These  aniraals  con- 
tinue to  be  susceptible  and  to  reproduce  on  a  commercial  diet. 

Further  progress  has  also  been  made  on  methods  of  evaluating 
the  caries  pattern  induced  in  rats  on  high-carbohydrate  low- 
fat  diets.  The  effect  of  fluoride  and  sodium  laurolyl  sar- 
cocinate  has  been  tested  in  rats  fed  one  such  high-carbohy- 
drate low-fat  diet;  data  awaits  processing. 

Significance  to  Dental  Research; 

Hsmisters  seem  to  have  certain  advantages  over  rats  for  caries 
and  periodontal  assays.  Not  only  can  caries  be  induced  in 
35-U2  daj'-s  in  better  than  99/^  of  animals  and  9^^  of  teeth, 
but  also  the  process  can  be  folloxred  at  daily  intervals  if  one 
so  desires.  Precise  ciLLtures  and  topical  treatments  can  be 
made  in  precisely  localized  areas  of  the  molar  dentition. 

The  induction  of  rsmpant  decay  within  35  days  is  often  assoc- 
iated with  visible  evidence  of  cavitation  in  10  to  15  days, 
and  occasionally  there  may  be  almost  cornplete  destruction  of 
maxillary  2nd  piolars  in  21  days.  This  is  in  marked  contrast 
to  former  expei'iniental  periods  of  100  days. 

The  consistency  of  present  observation  suggests  that  certain 
bio-assays  can  be  made  quickly  and  with  relatively  small 
groups  of  animals.   Observations  can  be  repeated  and  double 
checked  in  less  time  than  formerly  used  for  a  single  assay. 

Animals  can  be  assessed  with  good  accuracy  at  the  end  of  an 
experimental  period  vrithout  being  killed.  This  process  saves 
especially  susceptible  animals  for  propagation  and  maintenance 
of  the  colony. 
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Propoc"ed  Course  of  Project; 

The  colden  line  of  hamsters  will  be  further  selected  and  re- 
fined. These  animals  '..dll  be  retested  from  time  to  time 
against  animals  produced  in  the  N.I.H,  breeding  station. 

The  second  generation  albino  lines  novf  in  the  process  of 
av'5sessmen^  viill  be  reduced  to  tuo  and  if  possible  one.  This 
will  be  an  initial  step  tovirard  development  of  an  inbred  strain, 

Purified  diets,  cariostatic  agents,  and  other  factors  v;ill  be 
tested  as  tine  pemiits. 
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9,      IF  THIS  PROJECT  RESm^BLSS,    CQIPLELIENTS,    OR  PARA-LLELS  RESEARCH  DONE 
EL-;E'"HERE  in  the  PUE-LIC  health  service  (WITHOUT  INTERCH".NGE  OF  PER- 
SONNEL,  F'iCILITIES   OR  FUl^DS),    IDENTIFY  SUCH  RES'^l/.RCH: 

None  ■   .  ,      • 

10.   PROJECT  DESCRIPTION: 

Objectives; 

To  determine  the  chemical  composition  and  the  reactive  groups 
of  noniial  and  diseased  connective  tissues  through  use  of 
existing  histocheraical  methods.  In  addition,  some  time  will 
be  devoted  to  the  development  of  new  methods. 

Methods  IJmployed;  < 

Human  and  animal  tissues  are  obtained  from  autopsy  and  surgi- 
cal material.  Specimens  to  be  sectioned  are  embedded  either 
directly  after  freezing  and  diying  or  after  chemical  fixation 
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Methods  iiiiiployed  (Continued) : 

and  dehydration.  Under  controlled  conditions,  the  sections 
arc  exposed  to  various  reagents  designed  to  determine  the  site 
and  quantity  of  a  reactive  gix)up  or  substance. 

Major  Findings;  y'  ' 

The  raechiuiisin  of  reaction  of  a  number  of  stains  used  in 
studies  of  connective  tissues  had  to  be  detemiined  in  order 
to  understand  the  significance  of  their  reactivity  vjith  par- 
ticular tissue  components,  Sevei-'al  elastic  tissue  stains 
(ot'ccin,  orcinol  nei-'-fuchsin,  Verhoefis,  and  paraldeliyde 
fuob.sin)  have  been  investigated  in  detail.  They  were  found 
to  react  i-rith  some  acid  groups  present  in  elastic  tiscue. 
Some  degener.tive  collagenous  tissues  react  vith  several  of 
the^  elastic  tissue  stains.  It  was  found  that  collagen  can  be 
'artificially  altered  hj   chemical  means  (ac.tylation  or  ben- 
zoylation)  so  that  it  reacts  with  elastic  tissue  stains.  This 
approach  provides  additional  infoniiation  about  the  differences 
in  structure  of  elastic  tissues  and  collagen.  The  collagen 
in  lysine-deficient  r.^.ts  v;a3  found  to  be  profoundly  altered, 
both  morpholo^^icoJLly  idth  respect  to  fiber  size  and  quantity 
and  histochei'.ic^lly  with  respect  to  its  free  amino  acid  con- 
tent. Some  tirae  has  been  devoted  to  a  study  of  the  mechanism 
of  hematoxylin  reaction.  Although  the  mechanism  has  not  yet 
been  completely  elucidated,  it  has  boen  established  that  the 
reactivity  is  not  that  of  a  simple  basic  dye.  The  coranon 
practice  of  designating  substances  "basophilic"  solely  on 
their  staining  behavior  \n.th   hematoxylin  therefore  appears 
hazardous. 

Seme  time  has  bfeen  devoted  to  vorking  out  the  normal  protein 
and  polysaccharide  histochemical  reactions  in  developing 
human  teeth  and  jaifs. 

Significance  to  Dental  Research; 

Periocontitis  and  periodontosis  are  diseases  of  connective 
tissues.  It  is  believed  that  information  gained  about  the 
nature  of  normal  conr.ective  tissues  and  their  alteration  in 
diseased  stales  '.rill  contribute  to  a  better  basic  understand- 
ing of  the  pathological  processes  involved  in  periodontal 
disease. 

Proposed  Course  of  Project t 

Fext  year  most  of  the  time  will  be  devoted  to  continued  histo- 
cher.ical  study  of  normal,  aged,  and  >."iseased  coni.ective 
tissues. 
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10.  ■  PROJECT  DESCRIPTION:  ', 

Objectives;    '        '     '•  .■ 

To  stiidy  the  relatipn  of  longitudinal,  transverse,  and  overall, 
or  peripheral  grox-Jth'  of  bone  to  its  physical  and  chemical 
properties. 

The  implications  of  a  study  of  bone  growth  in  its  several 
aspects  are  first,  -  that  a  base-line  is  established,  serving 
as  a  reference  for  a  variety  of  influences  on  normal  bone  de- 
velopment, e.g.,  -  radiation,  paralysis,  aging,  circulatory 
disturbances  of  bone,  the  action  of  various  drugs  and  minerals 
during  the  period  of  bone  plasticity,  etc.  Second,  the  newer 
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or  more  sensitive  technir  ues  evolved  incidental  to  a  studji-  of 
the  coraponent  factors  of  bone  gro^rth  (replaced  or  supple- 
menting the  standard  roentgenograph! c  and  histological 
netlicd.s)  can  serve  to  define  more  specifically  the  develop- 
mentrl  effects  of  the  various  agents  or  factors  enumerated 
above, 

Methcds  Bmloyed; 

lieasiurenent  of  length,  total  volume,   and  breakint,  strength  of 
the  fanora,   tibiae,  and  humeri  of  rats  receiving  various 
control  and  mineral-supplemented  diets« 

Analysis  of  bones  for  ash  and  strontium  contents  to  dctemine 
the  long-rrnge  deposition  of  strontium  and  its  efj'ect  on  the 
mineral  content  of  different  long  bo:ies  at  different  ages, 

Ttto  of  the  techniques  exiployed  for  procuring  physical  measure- 
ments irere  developed  in  this  laboratorJ^  and  afford  very 
sensitive  measurements  on  the  anall  bones  of  vbt/  young 
anir;als,  viz.,    -  the  :  easurement  of  a  bone  vhose  total  volui'ne 
is  on].y  0,100  ml,   can  be  determined  to  +  0,001  ml,,   vrhile  the 
strength  of  such  a  bone  can  be  measured  to  vithin  a  fraction 
of  ?j\  oimce.     The  chemical  method  detc-cts  0,1  microgram  of 
strontium  by  neutron  activation  analysis, 

Major  Findings : 

Preliminaiy  results  show  neither  a  retarding;  nor  an  acceler- 
ating effect  of  strontium  on  the  grovrth  of  far.ora  of  normal 
rats  at  different  ages.     Other  pl\ysical  and  chemical  findings 
are  being  analyzed  statisticc.lly  in  oixier  to  determine  liiether 
there  are  interrelations  betv/een  the  t-^'pe  of  bone   (and  its 
function),   the -sequence  of  epiphyseal  union,  the  age  of  the 
animal,   the  dietary  alteration,   and  the  three  types  of  grouth 
(longitudinal,   transverse,   and  peripheral).     There  seems  to  be 
onlj'-  a  slight  conflation  of  the  strength  of  a  tubular  bone 
vrith  the  aniiirJ.'s  body  weight,  but  a  good  correlation  of 
stx'enj;:th  irLth  the  mineral  content  of  the  bone. 

Significance  to  Dental  Research! 

The.  study  contributes  to  a  better  Imovrledge  of  hasic  factors 
controllin'^^  the  development  of  tone   in  length,   in  cross- 
sections,   and  in  mass.     These  coripcnent  factors  can  be  useful 
as  criteria  for  defining  objectively  the  histoobysiologic  and 
ph^rsical  ef:'ccts  of  various  agents  on  the  development  of  bone. 
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Proposed  Course  of  Project; 

Groi.rth  and  repair  of  bone  to  be  studied  from  the  beginnings 
of  ossification  to  maturity  and  senescence  by  radiomicro- 
graphy. 
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6.  Epidemiology  of  the  periodontal  diseases 

PROJECT  TITLE 

7.  Dr.  Albert  L.  Russell 

PRINCIPAL  INVESTIGATOR 

8 .  Dr.   Richard  L.   Hayes,    Dr.   Norman  W.   Littleton,         • 


Dr.    Charles   J.   Donnelly,    I'^Ir.   Carl  L.  White 


OTHER   IWESTIGATORS 

9.      D'    THIS  PROJECT  RESE'IBLES,    COMPLEMENTS,    OR  PARALLELS  RES:-;.ARCH 

DONE  ELSEiJH'ERE  IK  THE  PUBLIC  HEALTH  SERVICE  (WITHOUT  INTERCIL5.NGE 
OF  PER30NITEL,  FACILITIES  OR  FUNDS),  IDEI-'TIFY  SUCH  RESEARCH:  (BY 
SERRL  NO.    (S)    IF  'iJITHIN  NIH)  . 

None 

10.      PROJFCT  DESCRIPTION:    ' 

Ob.iect;  ves  : 

To  compile  a  descriptive  epidemiology  of  the  group  of  disease 
entities   commonly  called  "pyorrhea". 

Methods  Employed: 

Direct  examination  of  population  groups,  part'cularly  adults 
and  older  children,  followed  by  statistical  analysis  of  examina- 
tion data  to  determine  relative  risk  under  varying  conditions. 
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Ma.ior  Findi!>::s ; 

Prevalence  and  severity  of  disease  in  white  Paltinore  adults 
was  gc:--orally     sirdlar  to  findings  for  groups  previous Ij'  examined 
in  Colorado  Springs,   Colorado,   and  in  Bartlett  and  Cameron,    Texas j 
were  lower  than  previous  fin±"ngs  for  adults   of  Boulder,   Colorado, 
and  for  a  f,rour  of  white  ui'anium  ndners.     They  were  similar  to 
f:.nviings  for  normal  controls  and  for  persons  with  uncomplicated  eye 
conditions  examined  in  lihe  Clinical  Center,   but  loiter  than  findings 
fci'  most  Clinical  Center  patients  with  clircnic  disease.     Inciderice 
patterns  seem  to  differ  for  white  males  and  females.     Disease  was 
more  prevalent  and  more  severe  in  Baltimore  negroes   than  in 
Baltimore  whites.     Social  factors  which  condition  severity  of 
disease,    once  initiated,    do  not  explain  ^lifferences  in  rrevalencej 
the  true  etiological  factors  in  periodontal  disease  may  be  inde- 
pendent of  tiiose  factors  vriiich  influence  its  course  once  it  is 
initiated. 

Use  of  a  fluoride  domestic  water  has  vo  relation  with  the 
severity  or  prevalence  of  periodontal  disease. 

Significance  to  Pental  nesea^oh: 

After  dental  caries,    tlie  periodontal  diseases  are  the  second 
most  important  cause  of  tooth  loss,   and  afOect  about  70  per  cent 
of  all  persons  W  years  of  age  or  older.     Epidemiological  stud;.' 
of  dental  caries  led  to  fluoridation  of  domestic  water  s\^clies, 
which  will  reduce  treatment  needs  for  caries  by  about  t<j-o- thirds. 
Ultimate  aim  of   this  studj"-  is  mass  preventive  measures  for  the 
periodontal  diseases. 

Proposed  Course  of  Project: 

^ield  examiik- tir^r^  oi"  elder  children  will  be  continued  and 
extended  in  an  effort  to  determine   the  characteristics  of  those 
children  who  show  signs  of  the  disease  at  the  earlier  age,   and 
hence  are  rresuir.ablj-  the  more  susceptible,     A  field  studj'  of  a   . 
minimum  o*^  U,OCC  wliite  and  negro  nale  and  female  employed  persons 
in  Birmingham,  Alabama,    is  being  planned  for  the  next  calendar 
year. 
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PROFESSIONAL  & 
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ANCE 


LJ 


\\x.      IDENTIFY  ;.NY  COOPEH.TING   mJITS  OF   THE  PUBLIC  HE/.LTH  SERVICE,    OR 
OTHER  0RG..NIZ;/n0N3,    PROVIDING  FUl^DS,    K:CILITIE--i,    OR  PERSONNEL 
FOR   THIS  PROJECT   IN  FY  195?.      IF  COOPERATING   WO'T  IS  vJITUN  NIH 
INDia.TE  SFRL.L  NO(S): 


None 
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Russell,   A.L.     A  system  of  classification  and  scoring 
for  prevalence  surveys   of  periodontal  disease.      J.   Dent.  Res., 
35:350-9,    June  1956 

Russell,   A.L.      Longitudinal  technics   in  the  study  of  oral 
disease.     Am.    J.   Pub.   Health,    ii6:728-35,    June  1956 
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DURING  CALEND;.R  YK.R  1956; 

None 
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Part  ;..      Pro.iect  Description  SheeV  1.      NIDR  -  3^.. 


SERIAL  NlTrBER 

2.      Dental  Research 3.    .EpidemoloRy  &  Biometry  Branch 

ITjSTITUTB  OR  DIVISION  LABOR^ATORY,    BH.ilCH,    01-:  D..R.RiiClMT 

SECTI0"n  OR  3LRVICE  '      LOC;.TION  (IF  OTHER  TH:.N  BET  lEmj 

6.      The  relationships  betx.-een  periodontal  disease  and  general  systemic 

condition,    systemic  disease,    and  aging 

PROJECT   TITLE 


7.  Dr.   Albert  L.   Russell — 

PRINC j;PA L  IMVE3TIG.;T0R 

8.  Dr.   Norman  W.   Littleton,    Dr.    Charles   J.   Donnelly,    Mr.   Carl  L.  >Jhite 
OTHER  INVESTIG:. TORS 

9        IF  THIS   PROJ;  CT  RE3E.'ffiLES,    COMPIEMENTS,    OR  P;.R.ALI£LS  RESE..RCH  BONE 
ELSF'JHERE  IN  THE  PIRLTC   HK.LTH  SERVICE  (WITHOUT'   INTERCIL'.NGE  OF  PER- 
SONNEL,   FACILITIES  OR  FUNDS),    IDENTIFY   SUCH  RESK.RCH:      (BY  SERL'.L 
NO.(S)    IF  WITHIN  NIH). 

None 

10.     PROJECT  DESCRIPTION:     '  .       ' 

Objectives ; 

To  determine  whether  periodontal  disease  is  a  manifestation 
of  general  systemic  condition,    or  due  primarily  to  aging. 

Methods  Ernployed; 

Each  patient  examined  in  the  dental  clinic   of  the  Clinical 
Center  is   scored  for  periodontal  disease.      This   score  is   then  re- 
lated to  data  obtained  from  the  patient's  medical  record.      The 
scoring  method  permits   direct  comparison  with  findings   obtained 
from  examination  of  persons   not  hospitalized  and  free  of  known 
illness.      Initial  analysis   is  proceeding  on  the  basis   of  within- 
gr  oup  e  omparis  ons • 
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rfa.jor  Findings: 

This  activity  has  been  hampered  by  personnel  shortages.      It 
now  appears   that  there  may  be  a  general  association  between 
chronic  disease   and  periodontal  disease.     With   the  exception  of 
normal  controls  and  persons  with  uncomplicated  eye  conditions,    most 
of  the  broad  groups   under  study  in  the  Clinical  Center  show  a 
higher  prevalence  and  a  greater  severity  of  periodontal  disease 
than  do  non-hospitalized  persons  studied  in  other  communities. 

Significance   to  Dental  Research: 

Periodontal  disc^ase  is   generally  considered  to  be  the  resultant 
of  local  irritating  factors   combined  with  systemic  factors  which 
interfere  with  tissue  response  and  repair.     Evidence  as   to  these 
systemic  factors   is   conflicting. 

Proposed  Course   of  Fro.icct; 

Continuation  along   the  present  lines  until  enough  records   have 
been  processed  for  valid  findings  and  logical  hypothesis.     Pro- 
cessing must  wait  until  the   individual  patient  has  been  dismissed 
and  his  medical  record  has  been  assembled  in  f'nal  form.     Some 
broad  findings  may  be  possible  when  about  twice  as  many  data  as 
have  been  processed  at  this    time  have  been  tabulated.      Investiga- 
tions  of  some  smaller  subgroups   (for  example,   pjitients  mth 
scleroderma)   must  be  continued  past  that  point  until  sufficient 
numbers   of  persons   have  been  studied. 
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13.     BUDGET  ACTIVITY; 
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II4.      IDENTIFY  ANY  COOPERilTING   UNITS  OF  THE  PUBLIC  lEALTH  SERVICE,    OR 
OTHER  ORGANIZATIONS,    PROVIDDIG  FUNDS,    F..CILITIES,    OR  PERSONNEL 
FOR  THIS   PROJECT   IN  FY  1957.      IF  COOPER:;TING   Ul'JIT  IS  WITHIN  NIH 
INDICATE  SERIAL  NO(S) ; 

Dental  Clinic  Examining  Staff,    Clinical  Center  Medical 
Records   Section,    Clinical  Center 
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2.     Dental  Research 3.     Epidemiology  and  Biometry  Branch 
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SECTION  OR  SERVICE  LOCATION  (IF  OTHER  THAN  BETHESDA) 

6.  The  affects  of  sodium  fluoride  tablets  on  dental  caries 

PROJECT  TITIE      ~~~   ~~  ' 

7 .  Mr.   Carl  L.  White 

PRINCIPAL  INVESTIGATOR 

8.  Dr.   F.  A.   Arnold)    Jr.,    Dr,  F.   J.   McClure 

OTHER  II'T/ESTIGATORS 


9.      IF   THTS  PROJECT  RESETTLES,    COIIPLEMENTS,    OR  KJIALLELS  RESEiJlGH  DOI-JE 
ELSEfflERE   IN  THE  PUBLIC  HEALTH  SERVICE   (WITHOUT  INTERCH..NGE  OF  PEE- 
SONML,    F.XILITIES   OR  FUNDS),    IDENTIFY  SUCH  RESEi'lRCH: 

None 

10.      PROJECT  DESCRIPTIONS 

Objectives : 

To  determine  if  dental  caries   is  inhibited  in  children  who  have 
ingested  sodium  fluoride,    provided  in  the  form  of  tablets. 

Methods  Employed : 

During  the  past  12-li4  years,    tablets   containing  one  milligram 
of  fluoride   (F)   as  sodium  fluoride  were  issued  to  professional 
personnel  for  administration  to  their  children,    or   to  children  of 
others   for  whom  they  would  assvime  responsibility.     Depending  upon 
the   fluoride   concentration  of  the   family  water  supply,    directions 
were  given  so  that  the   child's   fluoride  ingestion  (exclusive   of 
food-borne   fluoride)  was  adjusted  to  an  intake  equivalent  to  the 
fluoride   furnished  by  a  domestic  water   containing  one  part  per 
million  of  fluoride  (F).      This  regimen  was   to  be   continued  through- 
out the  calcirication  period  of  the  permanent  teeth.      Caries 
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experience  in  these  children  (as  reported  by  individual  private 
exar.iners)   is   comppored  with  the  caries  experience  of  si:rdlar 
children  using  fluoride-bearing  and  fluoride-free  waters. 

Ma.jor  Findings: 

In  the  stuiy  groups,    the  mean  numbers   of  DHF  teeth  by  age 
groups  are  about  the  same  as   those  observed  in  Aurora,    Illinois, 
^-  natural  fluoride  co.nmunity.     Caries  experience  of  the  studj' 
children  is  generally  as  favorable  as   that  of.  children  using 
fluoridated  water  in  Grand  Rapids,    Michigan,   Ne\jburgh,    New  York, 
and  Erantford,    Ontario,     The  mean  numbers   of  decayed  extraction  in- 
dicated,  and  filled  deciduous   teeth  are  somewhat  lower   than  those 
observed  in  these  areas.     Chemical  analyses  indie;: ted  tliat  there 
was  very  little  more  fluoride  in  deciduous   teeth  of  tliese  children 
than  in  deciduous   teeth  from  areas  v;ith  fluoride-dal'icient  water 
supplies. 

Sii^nific.ir.ce   to  Dental  Research: 


The  study  indicates   that  dental  caries  may  be  inhibited  by  in- 
gestion of  fluoride  in  tablet  form.     This  inhibitory  effect  seems 
to  compare  favorably  -/dth  ingestion  of  a  fluoridated  domestic 
water.     The  metiiod  offers  a  means  of  caries  control  for  individuals 
who  are  not  provided  with  a  water  supply  containing  an  optimum 
Quantity  of  fluoride. 
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6.  Biometric  methods   in  dental  epidemiology. 

PROJi.CT  TITLE 

7,  Dr.   Richard  L.   Hayes 
8. 


PRINCIPA L  INVESTIGATOR 


OTHER   INVESTIGATORS 

9.      IF  THIS   PROJECT  RESEMBIES,    COfffLEMENTS,    OR  P/,PALLEL3  RESEARCH  DONE 
ELSE'.ATflERE  IN  THE  PUBLIC  HEALTH  SERVICE   (WITHOUT  INTERCHilNGE  OF  PER- 
SONNEL,   FACILITIES  OF  FUNDS),    IDENTIFY  SUCH  RESEiRCH: 

Complements:     NIDR-29, 31,32  (1955) 

10.      PROJECT  DESCRIPTION: 

Objectives : 

To  develop  and  apply  biometric  methods  in  dental  epidemiology. 
At  present  these  methods   are  being  applied  to   the  description  of 
the  eruption  of  teeth  as   a  group  phenomenon • 

Methods  Employed : 

The  principal  methods  employed  are  analytical  in  nature,    but 
if  adequate  data  are  not  available,    examinations   are  performed  to 
secure   the  data  needed.      During   the  past  year,    the  principal 
■      statistical  methods   used  were  the  iterative  procedures   of  Finney 
and  Cornfield  and  Ifentel. 
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Ma.ior  Findings  t 

The  results  indicate  that  the   eruption  of  the  canine   teeth, 
as  a  group  phenomenon,    follows   the  norm-'il  probability  curve. 
Adeouate  data  were  not  available   for   other  tooth  types. 

Sie:niricanc&   to  P.-ntal  Research! 

a  dc;scription  of  the  eruption  of  teeth  will  aid  in  the 
definition  of  the  risk  factor  in  dental  caries   and  pe riodont-al 
disease.     Fiu-thor  investigation  may  determine  whether  dental  age 
should  be   described  on  an  arithmetic   or  logarit'amic  scale.      This 
concept  might  be  of  importance  in  studies   of  caries   or  periodontal 
disease.      The  information  on  average  eruption  time  will  allo',^r 
categorisation  of  persons   as  having  early  or  late  dental  develop- 
ment.     This  might  have  some  relation  to  other  growth  processes  and, 
indirectly,    to  the  speed  of   the  aging  process.      Information  on 
various   eruption  patterns  might  also  be  useful  to  praf^ticing 
dentists. 

Proposi  d  Course   of  the  Project: 

To  secure  more  adequate  data,    it  is  planned  that  examinations 
will  be  performed  on  20,000  to  25,000  school  children  ranging 
from  Kinder^arden  to  Seniors   in  High  School,   vath  the  majority  of 
the  examinations  being  made  at  the   lower  age  levels.      From  these 
data  on  eruption  stitus,    the  eruption  curves  for  each  tooth  tyne 
will  be  computx.;d,    along  vjith  error  terms.      These  curves  viill  be  re- 
lated to  each  other  to  find  a  general  pattern,    if  one  occurs.      The 
data  vdll  also  serve  as   the  basis   for  computation  of  tables   for 
time  at  risk  of  each  tooth  type. 
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7.     Dr.   Richard  L.   Hayes 
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9.      IF  THIS  PROJECT  RESEMBLES,    CO;>lPLEl'ffiNTS,    OR  PAR/.LLELS  RESE.IRCH  DONE 
ELSEWERE   IN  THE  PIELIC   HEALTH  SERVICE  (WITHOOT  INTERCHANGE  OF  PER- 
SOmSL,    K.CILITIES  OR  FUNDS),    IDENTIFY  SUCH  RESEARCH:      (BY  SERLvL 
NO.(S)    IF  ^aTITHIN  NIH). 

Complements  Grand  Rapids-Muskegon  study 

10.   PROJECT  DESCRIPTION 

Ob.iectives  : 

Further   to  define   the  epidemiological  characteristics   of 
dental  caries;   to  elicit  evidence  as   to  the  basic  nature  of   this 
disease  and  the   tissues   it  attacks  so  that  present  methods    of 
control  may  be  perfected  and,    possibly,    now  methods   of  control  can 
be  evolved. 

Methods  Employed: 

Direct  examination  of  population  groups,    inclu:Jing  adults  as 
well  as   children,    followed  by  statistical  analysis   of  examination 
data  to  determine  relative  risk  under  varying  conditions. 
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Ma.jcr  Findings: 

Sodium  fluosilicate,   which  is   cheaper,    is  as   effective  as 
sodium  fluoride  for  fluoridation  of  public  water  supolies.     After 
four  years   of  fluoridation  in  Montgomery  and  Prince  Georges 
Counties,    Maryland,    there  has  been  a  significant  reduction  in 
caries  in  first  molars  which  were  newly-erupted  at  the  time 
fluoridation  began. 

Significance   to  Dental  Research: 

Data  from  clirect  observations   of  human  populations  provide  a 
bridge  wlioreby  findings   from  animal  studies  may  be  applied  to 
human  disease.      Present  attention  is   concentrated  upon  several 
areas  where  basic  information  is   scanty  or  equivocal;   for  example, 
analysis   of  the  selective  action  of  a  fluoridated  water  used  while 
teeth  are  calcifying,   while  young  calcified  enamel  is  maturing, 
and  after  adult  enamel  is  present,    is  exooctod  to  add  information 
as   to  the  basic  mechanics  and  sequences  in  calcification  and 
maturation  of  cnaTnel. 
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The  epidemiology  of  dental  caries,    including   the  fluorine- 
caries   relationship  (NIDR  Serial  No.   ) 

10.      PROJECT  DESCRIPTION 

Objectives : 

This  project  was   initially  designed  to  determine  whether  or 
not  the  fluoridation  of  a  community  water  supply  was   an  effective 
measure  for  dental  caries   control.      Certain  aspects   of   the  dental 
economics  and  dental  manpower  needs   of  a  community  are  under  study. 
Factprs  relating   to  caries  etiology  and  the  physiology  of 
fluorides   are  being  appraised.      Periodontal  status   is   under  con- 
tinuing  observation. 

Methods  Employed; 

This  study  has  been  in  progress  since   19iil4..      Dioring  the  ten 
years   following  fluoridation  annual  examinations  were  made   of 
approximately  5? 000  school  children  in  Grand  Rapids,    (the  study 
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city)  and  about  3,000  in  Muskegon  (the  control).     Changes  in 
dental  caries  prevalence  were  noted  from  year  to  year,    and 
studied  from  the  standpoint  of  the  cause  of  the  disease  and  the 
'problems  involved  in  treatment.     Epidemiological  and  statistical 
methods  yjere  used  to  evaluate  these  factors. 

In  addition  to  this  basic  study  of  dental  caries,   special 
studies,   such  as   the  elimination  of  fluorides  via  urine,   have  been 
added  from,  time  to  time.     Since  1952  a  longitudinal  study  of  perio- 
dontal disease  has  been  carried  out  with  a  subgroup  of  the  Grand 
Rapids  population  and  with  a  snail  sample  of  elementary  school 
childrun  in  Muskegon.  

The  study  plan  was  altered  beginning  with  the  eleventh  year  of 
fluoridation.    '  i^t  that  time   the  ultimate  result  had  been -observed 
in  children  aged  11  years  and  younger.     The  study  is  now  limited  to 
children  in  junior  high  schools  in  Grand  Rapids j   these  ciiildren 
will  be  followed  until  the  full  caries-inhibitcry  effect  has 
appeared,   and  until  the  full  prevalence  of  fluorosis  can  be 
estimated,-    The  periodontal  study  is  being  continued  in  Muskegon. 

Ma.jor  Findings  : 

There  has  been  a  consistent  decrease  in  -the  incidence  of  dental 
caries  in  Grand  Rapids  school  children  since   the  inauguration  of 
the  study.      The  change   is  most  significant  in  persons  born  since 
flvoridation,   but  a  significant  effect  could  be  inferred  from  the 
findings   for  children  whose  teeth  had  already  been  formed  prior  to 
startr.ng  the   study.     This  finding  was  amplified  in  a  special  study, 
utilizing  detailed  clinical  and  rocntgenof~raDhic  examination,    of  all 
school  children  still  resident  in  the   towns  who,   in  the  initial 
examination  in  19hh,    exhibited  at  least  two  permanent  first  molars 
in  eruption.     ..fter  11  years   of  fluoridation,    those  first  molars 
showed  fewer  and  less  extensive  lesions  in  Grand  Rapids  children 
than  in  Muskegon  children,    indicating   that  fluorides   have  some 
caries-inhibitory  effect  upon  teeth  formed  and  -rupted  prior  to 
fluoridation.      The  progressive  diminution  of  caries  previously  ob- 
served continued  during  the  llth  year  in  the  v/hole  population 
studied. 

Results   of  bacteriological  examination  of  salivas   from  these 
children  suggest  that  tnere  has  been  a  change  in  the   oral  flora, 
though  its  significance  is  not  clear.     Studies  related  to  the  non- 
dental  effects  of  fluoridation  support  the  belief  that  this  level 
of  fluoride  in  a  water  has  no  known,  non-dental  effect.      Periodontal 
disease  is  somewhat  less  prevalent  in  native  white  children  of 
Grand  Rapids   taah  in  mifj,rant  children,   who  have  used  the  water  for 
a  shorter  period  of  time. 
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Significance   to  Dental  Research: 

This   study  not  only  proves   the  effectiveness  and  safety  of 
water  fluoridation  as   a  caries   control  procedure,   but  also 
furnishes   important  leads   to  further  research  into  the  etiology 
of  caries   and  of  periodontal  diseases.      In  particular,    significant 
findings   of  clinical  importance  are  resulting  from  the   data  ob- 
tained on  changes   in  individual  and  specific   tooth  susceptibility. 

Proposed  Courso   of  Pro.ject: 

The  s  ttidy  will  be  continued,    on  the   limited  scale  described, 
for  about  three  more  years,    or  until  the  full  inhibitory  effect 
has  been  attained   in  all  school-age   children  and  the  prevalence 
of  fluorosis   has  reached  its  maximum  point.      Grand  Rapids   examina- 
tions  are   limited  to  junior  and  senior  high  school  students,    in 
the  age  range   of  10   through  17  years.      The  small  Muskegon  sample 
will  be   observed  yearly,    primarily  in  a  study  of  periodontal 
disease  by  longitudinal  technics. 
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10.  PROJECT  DESCRIPTION: 
Objectives : 

To  evaluate  methods  of  treatment,  designs  of  appliance  and 
to  observe  the  response  of  the  patients. 

Methods  Employed: 

Different  types  of  appliances  are  being  constructed  for 
individuals  who  have  had  destruction  of  tissues  of  the  head 
and  neck  with  surgery  and  patients  afflicted  with  cleft 
palate.   Improvement  in  esthetics,  ability  to  ingest  food 
(both  solid  and  liquid) ,  function  of  appliance  and  improve- 
ment in  speech  are  observed.  Speech  therapy  is  given  where 
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advisable.  The  cephalonetric  tneasurenents  are  utilized  to 
help  design  these  appliances,  to  deteruine  the  anount  of 
freeway  space,  as  well  as  to  properly  place  the  bulb  in 
cleft  palate  devices. 

Major  Findin:;s: 

The  well  being  of  the  patients  in  cancer  therapy  and 
patients  V'jith  cleft  palate  is  greatly  influenced  by  a  prop- 
erly cade  prosthetic  device.   The  design  of  Such  a  device  is 
the  basis  of  their  success. 

During  this  past  year  a  paper  was  submitted  for  publication 
describing  a  case,  and  the  nethod  by  which  the  ceiphaloinetrig 
x-ray  was  used  to  properly  place  the  bulb  in  cleft  palate 
device. 

A  paper  was  also  given  on  this  subject  at  the  National 
Meeting  of  the  American  Society  Cleft  Palate  Rehabilitation. 

Significance  to  Dental  Research: 

This  is  an  area  where  very  little  v^ork  has  been  done,  and 
any  contribution  will  be  of  great  assistance  in  the  treatment 
of  these  unfortunate  patients. 

Proposed  course  of  Project: 

To  further  investigat>e  nethoda  of  construct Ibn,  design  of 
appliances  and  patient  response  to  paxillofacia-l  prosthetic 
devices . 


•>  J^v-v, 
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SERIAL  NUMBER 


2.  Dental  Research 


INSTITUTE  OR  DIVISION 


3 .   Clinical  Investigations 

.  LABORATORY ,,  BRANCH ,  OR  DEPARTMENT 


4. 


SECTION  OR  SERVICE 


5. 


LOCATION  (IF  OTHER  THAN  BETHESDA) 


6 .   Pulpal  Rejsppnse  to  Higii  Speed  Cutting  and  Grinding  of  Teeth 
PROvTECT  TITLE   '  ■  ;■ 


7 .  H.  Swerdlow  and  11.  R.  Stanley,  Jr, 


PRINCIPAL  INVESTIGATORS 


None 


OTHER  INVESTIGATORS 


IF  THIS  PROJECT  RESEMBLES ,  COMPtEMENTS ,  Oft  PARALLELS  RESEARCH  DONE 
ELSEWHERE  IN  THE  PUBLIC  HEALTH  SERVICE  (WITHOUT  INTERCHANGE  OF  PER- 
SONNEL, FACILITIES  OR  FUNDS),  I'DENTIFY  SUCH  RESEARCH: 


10.  PROJECT  DESCRIPTION; 
Objectives : 


This  study  is  designed  to  evaluate  the  effects  on  the 
dental  pulp  following  standard  operative  procedures 
performed  at  high  r.p.m.  with  arid  without  a  coolant  and 
with  various  types  of  rotary  instruments. 

Methods  Employed: 

Patients  of  either  sex  and  any  age  over  six  (6)  years  are 
used.  They  must  have  vital  non-infected,  caries  free 
teeth  to  be  extracted  for  reason  such  as: 


-  2  - 

(1)  Orthodontic  therapy 

(2)  Hopeless  periodontal  prognosis. 

(3)  Unusable  malposit ioned  teeth,  i.e.  prosthesis. 

A  histologic  valuation  was  made  of  the  effect  of  a  coolant 
on  the  pulpal  response  of  60  sound  human  teeth  in  which 
cervical  cavity  preparations  were  cut  with  an  inverted 
cone  diamond  stone  at  20,000  r.p.m.   33  preparations 
were  cut  with  a  vjater  spray,  and  27  without.  The  cavities 
were  then  filled  with  zinc  oxide  and  eugenal,  and  the 
teeth  were  extracted  at  intervals  ranging  from  one  hour 
to  36  days.   Multiple  sections  were  cut  and  studied. 

;.  ••■•.  22.  patients  with  153  teeth  were  employed  for  histologic 
study.   This  investigation  is  now  ready  for  publication. 

Major  FindinRS : 

All  the  specimens  extracted  after  the  first  24  hours, 
demonstrated  definite  injury  to  the  pulp.   Extensive 
ceHular  damage,  arid  abscess  formation  were  present  only 
in  "non-spray"  specimens.   Evidence  suggesting  repair 
was  found  only  in  'with  spray"  teeth. 

An  explanation  "was  sought  for  the  prominent  finding  of 
"aspirated"  odontoblasts  in  the  dentinal  tubules.   The 
fact  that  this  phenomenon  was  not  seen  in  specimens  taken 
shortly  after  cavity  preparation  but  appeared  at  the 
same  time  as  the  inflammatory  response  suggested  that  the 
odontoblasts  were,  forced  into  the  tubules  by  increased 
intrapulpal  pressure  rather  than  drawn  into  the  tubules 
by  suction.   Thus,  the  term  "displaced"  odontoblasts 
may  be  more  appropriate. 

Significance  to  Dental  Research: 

The  tendency  today  in  operative  procedures  is  for  higher 
rotary  speeds  wit,l\,  littl.e  regard  to  pulp  damage.   Clinical 
information  concerning  these  pulpal  reactions  is  greatly 
needed  in  order  .^to  determine  the  safest -and  most 
efficient  ine,thpd|5  ior,  cavity,  preparation.      ■' 

Proposed  Course  of  Project;  •'.■'.".•.'■..  ''.'• 

To  expand  clinical  investi&at.ions  of  the  pulfi'al   ' 
responses  to  higher.  ro,tajry  speeds,  varying  rotary 
in3tru\iients  and  other,  standard  operative  procedurfei. 
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6.  Malocclusion  as  Related  to  Traumatic  Occlusion. 

PROJECT  TITLE  '  ' 

7 .  H.  Swerdlow  and  A..  W.  Mann  (NIDR  C'bnsultant) 

PRINCIPAL  llwfesTlGATORS 

0. ,  -  ;•' . ., 

OTHER  INVESTIGATORS 


9.   IF  THIS  PROJECT  RESEMBLES,  COMPLEMENTS ,  OR  PARALLELS  RESEARCH 

DONE  ELSEWHERE  IN  THE  PUBLIC  HEALTH^  SERVICE  (WITHOUT  INTERCHANGE 
OF  PERSONNEL,  FACILITIES  OR  FUNDS)  ,  .IDENTIFY 'StJCH  RESEARCH: 


10.  PROJECT  DESCRIPTION:  '  ■     ■-; 

Objectives : 

To  evaluate  the  influence  of  corrected  occlusal  balance  of 
natural  dentitions  on  the  periodontal  tissues,  facial  nuscle 
tone  and  the  temporo-tnandibular  joint. 

Methods  Employed :     '   ' 

Selective  grinding  is  the  method  or  procedure.  Adult 
patients  with  approximately  23  teeth  in  occlusion  are 
selected.  A  demonstrably  though  slight  malocclusion  and 
some  gross  evidence  of  periodontal  disease  must  be  present. 


-  2  - 

The  existing  occlusion  will  be  recorded  on  an  anatomical 
articulator  and  all  necessary  pretreatnent  records  taken, 
i.e.,  mandibular  novenents,  photographs,  roentgenor.raphs , 
etc.   After  functional  analysis,  the  occlusion  will  be 
corrected  by  selective  grinding  and  the  clinical  course 
cf  the  disease  charted. 

To  date,  35  outpatients  have  been  under  study.   Their  total 
visits  for  treatnent  and  observation  have  totaled  215. 

Major  Findin:^s: 

The  prelimiaary  work  done  thus  far  has  helped  to  delineate 
the  T\ethods  of  approach.   Special  tools  developed  in  the 
course  of  this  study  are: 

1.  A  clinical  cataera  designed  to  accurately 
neasure  change  in  gingival  color  and  contour.  " 
At  present  this  canera  is  in  the  Instrument 
Shop  for  modifications  before  clinical  testing 
can  be  performed. 

2.  A  method  for  recording  the  sounds  of  occluding 
teeth  on  tape.   This  provides  a  technic  for 
demonstrating  premature  occlusal  contacts 
versus  balanced  occlusion.   The  method,  using 
a  bell  type  stethoscope  tip  connected  to  a 
tape  recorder  seems  to  offer  the  best 
possibility  thus  far,  for  recording  occluding 
tooth  sounds. 

Nine  cases  v^ith  tempore -mandibular  joint  dysfunction  have 
demonstrated  improvement. 

All  patients  in  the  study  have  had  relief  of  pain  and 
improved  chewing  function. 

Sisniticance  to  Dental  Research: 

It  is  generally  accepted  that  malocclusions  and  malfunctions 
of  the  teeth  are  important  local  causative  factors  in 
periodontal  disease.   It  is  usually  noted,  also,  that  in 
periodontal  disease,  the  occlusal  pattern  is  unbalanced  and 
not  in  harmony  with  the  tempore -man dioular  Joint.   This 
affects  "not  only  the  tissues  adjacent  to  the  teeth  but  also 
the  facial  muscles,  ligaments,  and  other  allied  structures. 


Proposed  Course  of  Project: 

It  is  hoped  that  tools  being  developed  will  aid  in  the 
measureirent  of  the  changes  that  occur  in  the  teeth  and 
surrounding  structures.  Accurate  findings  in  this  study 
will  help  to  determine  the  value  of  selective  grinding  in 
order  to  balance  occlusions  in  the  therapy  of  periodontal 
disease. 
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6.     The  Effect  of  Relaxin  on  the  Salivary  Glands,    Gingival  and  Perio- 
dontal Tissues   of  the  Rat.      Parti  


u 


PROJECT  TITLE 


7.      Paul  N.   Baer 


PRINCIPAL   IMESTIGATOR 

! .     Harold  R.   Stanley,  Bernard  K.   Forscher 
OTHER  INVESTIGATORS 


9.      IF  THIS   PROJECT  R  SE-1BLES,   COMPL GI'IENTS ,   OR   PARALLEIi^   RESEARCH  DONE 
ELSEl'fflERE   IN  TIE   PUBLIC  HEALTH  SERVICE    (WITHOUT   INTERCHANGE  OF  PER- 
SONNEL5   FACILITIES,   OR  FUN.C6 )  ,    IDENTIFY  SUCH  RESEARCH: 

None 

10.   PROJECT  DE3CRIPriON:  ■   ■  '  : 

Objectives : 

To  study  the  roentgenologic  and  histologic  effects  of  the 
homione  relaxin  on  the  gingivae,  periodontiiun,  and  salivary 
glands . 

Meth  od  s  Fmpl oye  d : 

Seventy- two  female  rats,  3  months  of  age,  will  be  arranged 
in  h   groups: 
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Methods  Enploycd  (Continued) : 

Group  I  -  will  receive  estradiol  benzoate  in  sesame  oil, 
h  mgm.  subcutaneously,  on  first  and  third  day. 
The  animals  will  be  sacrificed  on  the  eleventli 
day  and  at  weekly  intervals  thercaftor  for  the 
next  six  weeks . 

Group  II  -  Same  as  Group  I,  exceot  on  fourth  day,  5/vg'  of 
relaxin  is  injected  subcutancously. 

Group  III  -  Same  as  Group  II,  except  50  ",g.  of  relaxin  is 
injected. 

Group  IV  -  Same  as  Group  II,  except  ^OOAig.  of  relaxin  is 
injected. 

The  following  structures  will  be  studied  in  a  routine  manner 
histologically  and  special  stains  used  only  where  indicated: 
1)  gingiva]  2)  periodontiumj  3)  salivary  glands,  h)   pubic 
symphysis}  5)  ovaries  and  uteri. 

Biochemical  analysis  i^rill  be  made  of  the  palatal  tissues. 

Part  II 

Title ;  The  Effect  of  Experimentally  Produced  Occlusal  Trauma  and 
Gingival  Inflammation  on  the  Periodontal  Tissues  of  the 
Monkey  Pretested  with  Relaxin. 

Principal  Inv'istig-itor:   Paul  N.  Baer  .  • 

Other  Investigator:  James  J.  Kennec^ 

PROJECT  DISCRIFTION: 

Objectives; 

To  study  the  roentgenograohic  and  histologic  effects  of 
the  hormone  relaxin  on  periodontal  tissues  which  have  been 
subjected  to  experimentally  produced  trauma  and  inflamjnation. 
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Methods  Employed! 

Four  female  adult  monkeys,  age  h-6  years,   will  receive  subcu- 
taneous injections  of  k   mgm.  of  estradiol  benzoate  in  sesame 
oil  on  first  and  third  day,  and  a  subcutaneous  injection  of  ^00 
mgm.  of  relaxin  on  the  kth   day.  Also  on  the  Uth  day  a  "high" 
amalgam  filling  will  be  placed  in  the  mandibular  right  second 
premolar-  and  a  vrire  ligature  placed  as  far  gingivally  as  possible 
around  the  mandibular  left  premolar. 

Four  female  adult  monkeys  will  serve  as  controls.  They  will  be 
treated  the  same  as  the  experimental  group  except  that  they  will 
receive  no  injections. 

The  animals  will  be  sacrificed  at  the  following  intervals:   3 
days,  1  vjcek,  2  weeks,  k  weeks. 

The  following  structures  will  be  studied  in  a  routine  manner 
histologically  and  special  stajns  used  only  where  indicated: 
l)  gingiva j  2)  periodontium^  3)  salivary  glands |  h)    oubic 
symphysis 5  5)  ovaries  and  uteri. 

Part  III 

Title:      The  Effect  of  Relaxin  on  Producing  Congenital   Defects    in  the 
Offspring  of  Pregnant  Mice  and  Rats 

Principal  Investigator;      Paul  N.  Baer 

PROJECT  DECRIFTION: 

Objectives; 

To  study  grossly  and  histologically  the    effects   of  the  hormone 
relaxin  on  the   offspring  of  pregnant  mice   and  rats,  with  particular 
emphasis   placed  on  the  mouth  and  dentition. 

Methods  Employed; 

Twelve  pregnant  rats,   Scrague-Dawley  strain,   12  pregnant  mice, 
C^T/BR  strain,   and  12  pregnant  mice,  STR/lN  strain  will  be  used. 
Animals   should  be  not  more  than  10  days  pregnant . 
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Methods  Employed  (Continued) : 

Ten  animals  in  each  group  will  receive  subcutaneously  injections 
of  100  .v,g.   of  relaxin  every  Monday,  Wednesday  and  Fridgy  until 
term.     Two  animals   in  each  group  will  serve   as  controls  and  will 
receive  no  treatment. 

All  offspring  will  be    sacrificed  as   soon  as  possible,   examined 
grossl  y  for   nnonalies  and  their  jaws  and  teeth  studied  in  a 
routine  manner  histologically.      Special   stains  will  be  used  only 
where   indicated. 

Significance  to  Pcntal -Research: 

To  see  whether  the  hormone   relaxin  is  res:.onsible  for  the 
periodontal  changes  observed  clinically  during  human  pregnancies, 
and  >rfiether  it  may  also  olay  a  role   in  the  production  of  congeni- 
tal defects  in  the  offspring. 
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:^0R  THIS  PROJECT   IN  FY  1957.      IF  COOPERATING  UNIT   IS  V/ITHIN  NIH 
BID  I  GATE  SERIAL  NO(S): 


Form  ORe~l  -  6  -  Calendar  Year  1956 

October  1956 


PUBLIC   HTV.LTH  SERVICE  -   -  NATIONAL  INSTITUTES   OF  flEALTH 
INDIVIDUAL  PROJECT  REPORT 
Part  C:      Honors,   Awards  &  Publications  1$.      i'lDR  -  UO    (C) 


SERIAL  NUT^iBER 
16  -  17  None . 


Form  Mo,  ORP-1 
October  1956 


-  1  - 


Calendar  Year  19^6 


PUBLIC  HEALTH  SERVICE  -  -  NATIONAL  INSTITUTES  OF  HEALTH 
INDIVIDUAL  PROJECT  REPORT 
Part  A.  Project  Description  Sheet         1.  NIDR  -  hi  (C) 


SERIAL  mVlBER 


2,  Dental  Research 
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II  •  Medical  Investig:ations 
SECTION  OR  SERVICE 


5. 


LOCATION   (IF  OTHER  THAN  BETHESDA) 


6,     Medico-dental  Studies   -  Associating  Systemic  Conditions  with 

Sp RCific  Dental  Problems 

PROJECT  TITLE 


7 .     Nicholas   C.   Leone,   M.D, 


PRINCIPAL  INVESTIGATOR 


8,     Edgar  Benjamin,   Edward  Driscoll,   Paul  Baer,   Peter  Coccaro, 

Patricia  Geiser 

OTHER  IN'^STICzATORS 


9.      IF  TiilS   PROJECT  RESEMBLES,    COMPLEFjENTS,    OR  PAPlALLELS  RESEARCH  DONE 
ELSE'/JHERE  IN  THE  PUBLIC  HEALTH  SERWCE      (WITH')UT   Ii\ITERCHANGE  OF 
PERSOMMSL,    FACILITIES  OR  FUNDS),    IDENTIFY  SUCH  RESEARCH: 

None 

10,  PROJECT  DESCRIPTION; 

Four  separate  studies  in  which  calcium  metabolism  (ionizable 
and  bound  calcium),  dysmenorrhea,  periodontal  disease  and 
stomatitis  are  studied  through  the  combined  efforts  of  one 
or  more  clinical  or  laboratory  groups,  coordinated  in  the 
evaluation  and  treatment  of  oral  and  systemic  effects  in  man. 
Both  hospitalized  and  out-petients  are  being  utilized. 
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1.  A  study  of  the  measurement  and  clinical  significance  of 
protein  bound  and  unbound  (ionizable)  blood  calcium, 

2.  Treatment  of  dysmenorrhea  by  the  use  of  Chlorprophen- 
pyridamine  Kaleate,  12  mgm,  (antihistaniinic)  sustained 
release  capsules  and  the  simultaneous  evaluation  of 
attendant  gin;^ival  change. 

3.  Clinical  study  of  the  etiology  of  periodontal  disease, 

U,     Clinical  study  of  the  etiology  and  treatment  of  chronic 
stomatitis,  including  Lichen  Planus, 

Objectives ; 

Rerpec lively: 

1,  To  develop  simplified  and  reliable  methods  of  measuring 
bound  and  unbound  calcium  in  blood  serum  and  to  apply 
the  findings  in  terms  of  various  clinical  circumstances 
and  the  relationship  to  tooth  and  bone  effects, 

2,  To  evaluate  the  effect  of  special  medication  on  the 
discomfort  associated  with  menses  and  tissue  response  of 
the  mucous  membranes  of  the  body  to  this  medication,  vrith 
particular  reference  to  the  gingiva  and  oral  mucosa  as  a 
v.'hole.  To  determine  whether  or  not  oral  changes  occur  in 
dysmenorrhea, 

3,  To  obtain  information  on  general  systemic  conditions  which 
may  be  factors  in  the  etiology  of  periodontal  disease, 

[|.  To  obtain  information  on  the  systemic  relationship, 

etiology,  underlyi.ng  causes  and  treatment  of  chronic  oral 
lesions. 

Methods  Emp/loyed : 

1.  As  a  means  of  evaluating  the  blood  of  patients  and  large 
animals  under  normal  and  abnormal  circumstances  including 
fluoride  exposure  at  toxic  levels,  a  new  t;ype  of  apparatus 
has  been  devised  for  the  separation  of  bound  and 
(ionizable)  physiologic  calcium.  Patients  with  osteo- 
porosis have  been  put  on  daily  sodium  fluoride  (5  mgm.)  to 
aid  in  the  retention  of  calcium  and  increase  bone  density. 
These  patients  are  also  being  studied  in  a  similar  manner. 
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Total  Days  of   Average  Days 
Visits   Number   Hospitalization   in  Hospital 

In-Patient 

Admissions  h  93.2         23.3 

Out-Fatient 
^.fiidts         9 

2,  Adult  females  with  long  history  of  severe  dysmenorr?iea. 
Medical  history,  physical  examJ.nation  including  pelvic 
examinations.  Also,  vaginal  smear  for  cancer  and  culture 
for  trichomonas  and  monilia  (oi'al  and  vaginal)  made. 
Gingival  examination  and  evaluation  with  dental  prophy- 
laxis at  start  of  study  and  subsequent  examinations  made 
at  intervals  during  patients'  menstrual  cycle.  Daily 
patient  records  of  symptoms,  medications,  etc,  throughout 
the  study.  Each  patient  under  study  for  an  initial  period 
of  six  months,  three  mionths  of  which  they  are  given 
medication  and  three  months  placebos.  A  system  of 
randomization,  set  up  by  the  study  statistician  viith 
an-angcments  for  the  distribution  of  the  m.cdication  through 
the  Clinical  Center  Pharmacy.  Members  of  the  study  team 
have  no  knowledge  as  to  when  the  respective  participant 

is  recei't/ing  placebos  or  antihistaminic. 

Female  employees  of  the  National  Institutes  of  Health 
Number  of  patients  (1956)      35 
Number  of  visits  9h 

3,  Complete  physical  and  dental  evaluation  of  patients 
including  extensive  family  history,  past  and  current 
medical  history,  review  of  systems,  laboratory  studies 
of  blood,  urine  and  other  body  fluids  and  X-ray  bone 
and  dental  studies.  All  patients  to  be  hospitalized 
and  studied  on  identical  basis. 

A  statistically  satisfactory  numler  of  male  and  female 
adults  with  primary  and  maximal  periodontal  disease  as 
compared  with  control  patients  are  to  be  utilized. 
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[|,  Similar  procedures  to  those  outlined  in  (3)  above,  in 
the  study  of  chronic  stomatitis  and  oral  lesions. 

Patients  with  oral  lesions  and  chronic  stomatitis. 

Total  Days  of    Average  Days 
Visits   Number   Hospitalization    in  Hospital 

In-Patient 

Admissions  16         372.8  23.3 


Out-Patient 
Visits       31 


Major  Findings; 

All  four  studies  are  still  in  preliminary  stages  and  no 
conclusions  can  be  drawn  at  this  time. 

Significance  to  Dental  Research : 

These  studies  are  of  importance  in  the  evaluation  of  bone 
and  tooth  formation,  growth  and  development,  aging  process, 
exposure  to  fluorides,  and  other  substances,  infections, 
with  particular  reference  to  periodontal  disease. 

This  approach  affords  opportunity  to  correlate  systemic  and 
dental  conditions  as  a  means  of  establishing  etiologic 
factors  of  periodontal  disease  and  other  unknown  or  uniden- 
tified chronic  oral  conditions  preliminary  to  treatment. 

Proposed  Course  of  Projects; 

Continuation  and  expansion  of  all  activities. 
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LABORATORY,   BRANCH,   OR  DEPARTMEtJT 


h. 


SECTION  OR  SERVICE 


LOCATION  (IF  OTHER  THAN  BETI-ESDA)' 


6.  Fluoride  Investigations  -  Studies  of  the  physiologic  and  toxicologic 

effects  of  fluorides  on  man  and  animals  . 

PROJECT  TITLE 


7.     Nicholas    C.   Leone,  M.D. 


PRINCIPAL   INVESTIGATOR 


8.      Erving  F.    Geever,  Frnk  J.  WcClure,    Isadore  Zipkin,   Patricia  B. 
Geiser 


OTHER   ElVESTIGATORS 


9.      IF  THIS   PROJECT  '^SSEIffiLES,   COMPLEMENTS,    OR  P.flR.\LLELS  RESEiJiCK  DONE 
ELSEWtlERE    IN  THE    PUBLIC   HEAITH  SERVICE    (WITHOUT    INTERCHANGE  OF   PER- 
SONIEL,   FACILITIES   OR  FUNDS),    IDENTIC  SUCH  RESEARCH: 

None 

10.   PROJECT  DESCRIPTION; 

Objectives; 

1.  To  determine  the  long  range  effects  of  fluorides  on  man. 

2.  To  establish  human  control  mat'-?rial  to  afford  comparisons 
with  fluoride  effects . 
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Objectives    (Continued): 

3.     The  developnont  of  special  roisntgenographic  materials   ''.nd 
techniques  to  permit  standardized  radiologic  field  studies. 

ii.     To  determine  the  immediate    and  long  range   effects   of  fluorides 
by  various  methods  of  administration  on  animals. 

Methods     Srployed: 

Five  separate  studies: 

1.  Human  necropsy  studies    (epidemiologic,  with  chemical   and 
histologic   evaluation  of  bone  and  soft  tissues). 

From  fluoride  areas  I4.3 

From  non -fluoride  areas       J4O 

2.  Pharmacologic   studies  of  the  intravenous   and  oral   effects 
of  fluoride  on  dogs  and  mice. 

Do^  22 

Kice  300 

3.  '"ioentgenologic  epidemiological  study  of  a  population  group 
at  Framingham,  Mass.   (non-fluoride).     Part  of  30-year  heart 
study  of   over  5^000  persons. 

x\drj.t  males  and  females   (to-date)        700 

U.     Co]orado  Springs  (2.5  ppm  F)  necropsy  studj.     An  evaluation 
of  the  clinical  history,   autopsy  protocols  and  histologic 
sections  of  980  cases. 

5.     Largo  animal   (bovine)  fluoride  studies 

a.     Autopsy  (histologic)  U  animals 

b..     Serial  peripheral  blood 
and  bone  marrov;  studies 

fluoride  8  animals 

normal  3  animals 
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Methods  Employed   ( C ont inue d ) : 

c.      Serial  bone    (rib) 
biopsy  studies 

fluoride  10  animals 

normal  6  animals 

Major  Findings ; 

1.  Chemical  and  histologic   analyses   of  human  autopsy  material 

so  far  has   shown  no  detrimental  effects   ascribable  to  ingestion 
of  fluoride   in  water  sunDlies^   though  age  and  ex^iosure  may  be 
a  factor   in  the  fluoride  content  of  bone. 

2.  Small  animal  studies  show  a  wide  margin  of  safety  in  the  use 
of   intravenous    and  oral  fluoride.     VJhen  interpreted  in  terms 
of  human  effects  ^  ther.-:   appears  to  be  a  wide  margin  of  safety 
in  the   experimental  use   of  fluorides  intravenously  or  orally, 

3.  Establishment  of  multiple   radiologic  field  studies  has  proven 
the  value  of  the  standardization  procedures   and  has   permitted 
close  inter-stud"^  integration  and  interpretation  of  results. 
Findings   similar  to  those  in  high  fluoride  areas   are  being 
found  in  the  non-fluoride  exposed. 

Significance  to  Dental  Research: 

In  response  to  widespread  inquiries   and  the  need  for  aound 
information  on  the  safety,   value   and  effects  of  fluoridation  of 
water  supi'>lies,   data   are  being  assembled  on  the   physiologic 
effects  of  fluorides  on  humans,     i^nimal  studies   provide  the 
necessary  data  which  1   end  direction  as  well   as   comparative 
material  for  definitive  h'jman  studies.      They  suoply  much  needed 
inform.ation  on  the  pharmacology  and  toxicology  of  fluorides. 

Proposed  Course  of  Project; 

Continuation  of   studies  in  progress. 
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lU.      (Continued) : 

k-  Utah  Valley  Hospital,  '^rovo,  Utah 

5.  Utah  State  Agricultural  College,  Logan,  Utah 

6.  Hew  York  State  Health  Department 
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INSTITUTE  OR  DIVISION  LABORATORY,   L'RnHCH ,   OR  DEPARTMEJ.fT 


ii.         — 5.  — 

SECTION  OR  SERVICE  LOCSITOIN  (IF  OTHER  TUaN   B]:;THE3DAT 


6 .  Biological  E'^fects  of  Ultrasonic  Drilling 
•   PROJECT  TITLE 

7 .  James  J.  Kennedy 

princ  ipal  "  Hives  tig.'  .tor 


8. 


OTHER  INVESTia.T0RS 


9.      IF  THIS   project  RESH'iBLES,    C0MPI,Et4ENTS,    OR  PSR'.LL' IS   ^ESEi'.RCH  DONE 
ELSEWiHF.R"  in  THE   PUBLIC  .liE.lTH  SERVICE    (VJITHOUT   INTERCm-NGE  0^^  PER- 
SONNEL,  .Fi.CTLITlES    OR  FUNDS),    IDENTI^f<T  SUCH  REEEaRCH : 

None 

10.      PROJECT  DESCRIPTION: 

Objectives ; 

Both  hum'?Ji  and   animal  tissues  are  bein;-  iised  to  deteimine 
the  po^isible  harmful  effects  of  ultrasonic  radj-ation  not  only 
on  dental  tissues   but  other  tissues  and  organs   as  well  in 
areas   distant    to  the  point   of  application  during   drilling. 
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Methods     Employe-d; 

/..     Hurmn  Phase;     Seventy-two  nature,  fully  develoDed  teeth 
previously  condemned  for  orthodontic,   periodontic   or 
prosthodontic   reasons  were  utilized.      Cavities  were  pre- 
pared vith  both  rotary  high  speed  and  ultrasonic  instru- 
ments  and  tiie  teeth  extracted  nt  varying  intervc.ls.     A 
post  operative  histopathological  examination  was  made  to 
determine  the  comparative  effects  of  these  two  instruments 
on  the  pulp. 

B.     Anjjnal  Phase:      In  order  to  observe   the  comparative  effects 
of  ultr-^.sonic   and  rotary  instrumentation  over  a  longer 
period  and  to  study  the  effects  on  developing  tiosue,   it 
was  necessary  to  utilize  animal  material.      The  incisor 
teeth  of  the  guinea  pig  were  chosen  principally  because 
of  their  continuously  erupting  properties.     Fifty-eight 
animals  were  used.     Seventy-two   incisors  wore  exposed  to 
rotary  cutting,   92  incisors  were  exposed  to  ultrasonic 
cutting,   and  68  teeth  were  maintained  as  controls.     Prior 
to  operative  procedure  the  animals  were  anesthetized  and 
individual  teeth  isolated  with  the  rubber  dam.     Periodic 
examinations  were  made  at  7-day  post  operative  intervals 
and  the  teeth  examined  clinically  ovjt   a  period  of  72  days, 

Ma^ior  Findings; 

Ex-pcTiments  utilizing  mature  human  teeth  indicated  that  ultra- 
sonic cutting  ".ras  no  more  traumatic   tlian  conventional  rotary 
methods  although  the  observation  time  was  necessarily  quite 
short.     Animal  experiments  demonstrated  decisively  that  some 
factor  connected  with  the  ultrasonic  cutting  device  initiated 
changes  of  a  more   sevurc  nature  th:.n  those   associated  with  the 
rotary  instruments.     Without  exceotion,  the  incisors  of  the 
rotary  group  erupted  to  normal  occlusion  aoproximately  Ih  days 
after  oxoosuro  to  cutting.     Five    incisors  did  exhibit  minor 
onam.el  defects  which  have   since   disappeared.     ."11  teeth  are 
now  in  function  and  normal  in  all  othr  rcsnects.     The  ultra- 
sonic group  of  teeth  exhibited  the  following  post  operative 
manifestations:     l)   ^namel  defects,   2)   discoloration,   3) 
mobility,  U)   fractures,   5)   aberrant  tooth  structures,   6) 
missing  t^eth,   7)   retardation  of   eruption,   8)    eruption  com- 
pletely arrested,   9)   soft  tissue  inflamnation. 
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Significnnca  to  Dintnl  Research; 

Ultrasonic  vibrational  cutting  was  introduced  to  the  dental 
prof...ssion  on  a  comnercial  basis  without  thi  benefit  of  a 
single  experiment  designed  to  evaluate  the  safety  during 
dental  procedures.  Only  after  several  hundred  of  the  instru- 
ments had  been  placed  in  dental  offices  did  the  first  publi- 
cation appear.   These  papers  have  offered  conflicting  results 
with  regard  to  safety  as  have  those  exoeriments  conducted  at 
high  frequencies  for  medical,  therapeutic ,  and  diagnostic  use. 
It  seems  imperative  that  these  apolications  on  living  tissue 
should  require  a  thorough  investigative  ohase  in  order  that 
the  variations  that  apparently  exist  may  be  recognized  and 
understood. 

Proposed  Course  of  Project: 

Vfe  propose  in  the  future  to  continue  to  study  the  effects 
of  ultrasonics  on  a  basic  level  and  to:   l)  Follow  up  gross 
clinical  observations  on  animals  with  comclotc  histopatho- 
logical  study  of  oral  lesions,  2)  In  cooperation  with  neuro- 
logists to  examine 5  histopathologically,  th^.;  brain  and  spinal 
cord  of  a  selected  number  of  animals  in  each  group,  3)  To 
study  the  effect  on  tissue  culture  of  ultrasonic  and  rotary 
vibration;  h)    To  study  the  mechanism  of  transmission  of 
ultrasonic  vibration  in  living  tissues. 
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10,  PROJECT  DESCRIPTION: 

Objectives; 

There  is  reason  to  believe,  based  on  previous  research,  that 
certain  vitamin  preparations  (notably  B  corriplex  and  C),  when 
given  intravenously,  may  favorably  alter  the  body  tissue 
response  to  injury,  infection  and  other  extraneous  insults. 
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The  purpose  of  the  present  project  is  to  test  objectively  the 
hypothesis  of  beneficial  effect  of  these  intra-^ronous  medica- 
tions, using  the  tissues  of  the  oral  canity  as  a  yardstick  in 
the  measurements. 

Methods  Employed : 

All  patients  are  pi-'^en  a  thorough  physical  examination,  in 
order  to  properly  disclose  and  evaluate  underlying  physical 
disorders  which  might  confuse  or  alter  the  final  results.  A 
two-phase  approach  is  beinp  made  to  the  problem  of  evaluation! 

1,  Bilateral  oral  surgical  conditions  of  a  si-tiilar  nature 
are  being  operated  upon.  Such  procedures  as  nultiple 
extractions,  impactions  of  the  same  type  and  alvoolec- 
tomies  are  being:  performed.  The  surgery  is  performed  on 
one  side  vrlthout  the  co-administration  of  the  intravenous 
medication  and  serves  as  a  control.  The  opposite  side  is 
the  experimental  side  and  the  surgery  is  performed  at  a 
lat'::r  date  alonr;  with  the  intravenous  medication  regimen. 

The  degree  of  swellin  ,  pain,  bleeding  and  trismus  serve 
as  objective  criteria  in  the  evaluation  of  the  effect  o.f 
the  therapy.  This  phase  is  intended  to  nieasure  the 
tissue  healing-  potential  of  the  drugs, 

■  2,  The  second  phase  is  desi':;ned  to  measure  the  healing  as. 
well  as  the  anti-infection  and  anti-inflammatory  prop- 
erties of  the  agents.  For  this  project,  patients  with 
:'in'dvo-stomatitis  have  been  chosen.  Desquamative  and 
desquamative-like  cases  of  gingivo-stomatitis  are  being 
utilized  as  the  yardstick  of  the. efficiency  of  the  remedy 
in  this  phase.  All  of  the  patients  are  "iven  oral 
prophylaxis  and  the  mouth  is  put  in  as  good  order  as 
possible.  Then  half  of  the  patients  are  treated  Td-th  the 
intravenous  preparations  and  the  other  half  are  given 
placebos  and  are  used  as  controls.  Again  suitable 
objective  criteria  have  been  set  up  for  the  measurement 
of  the  results. 

Patient  ifeterialt 

Bilateral  Oral  Surgical  Procedures: 

Controls       30 
Experimental    20 
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Major  Findings; 

In  the  case  of  multiple  extractions  and  alveolectomies^ there 
is  far  less  ecchymosis  and  edema  in  the  experimental  side  than 
on  the  control.  The  pain,  trismus  and  other  clinical  criteria 
do  not  seem  to  be  materially  affected  by  the  intravenous 
vitamins  (B  com.plex  and  C). 

In  the  case  of  ii"pactions,  the  experim.ental  and  controls  were 
the  same.  For  some  unknown  reason  there  does  not  seem  to  be 
any  favorable  response  to  intravenous  vitamins  in  the  case  of 
impacted  teeth.  ^-Jhereas,  in  multiple  extractions  there  is 
less  ecchymosis  and  swelling  but  no  apparent  effect  as  far  as 
pain  is  concerned. 

The  effect  of  intravenous  vitamin  B  complex  and  C  in  the  case 
of  stomatitis  is  not  specific  but  is  supportive  to  other  local 
and  systemic  treatment. 

Significance  to  Dental  Research; 

The  rate  at  which  tissue  heals,  as  viell  as  the  conditions 
which  surround  healing  are  of  paraiaount  importance  in  oral 
surgery  and  oral  medicine. 

The  possibility  exists  that  certain  routine  post-operative 
sequelae  such  as  pain,  edema,  hemorrhage  and  trismus  may  be 
favorably  altered  by  therapy. 

If  tissue  healing  can  be  assisted  and  resistance  can  .be ^ 
increased,  then  many  of  the  intractable  cases  of  stomatitis 
may  be  improved  by  this  approach. 

Proposed  Course  of  Project; 

1,  The  oral  surgery  series  is  complete. 

2.  The  stomatitis  phase  will  be  continued  to  include  more 
cases. 
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13,      BUDGET  ACT'^^ITY; 
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ADMINISTRATION 
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PROJECT  TITLE 


7.  Edward  J.  Driscoll 


^'^p^ciPAL  invf;stig.;tor 


OTHER  INVESTIG  TORS 

9.      IF  THIS   PROJECT  RESET-IBLES,   COKPI.EMENTS ,   OR   P;R.\LLELS  RESE^iRCH  DONE 
ELSSMERE  IN  THE   PUBLIC   HEALTH  SERVICE   (WITHOUT   INTERCHANGE  OF  PER- 
SONNEL, F.CILITreS  OR  FUNDS),   IDEOTIFY  SUCH  RESK\RCH: 

None 

10.   PROJECT  DESCRIPTION: 

Objectives : 

Dental  general  anesthesia  is  different  from  ordinary  hospital 
anesthesias  in  several  important  respects: 

1.  The  patients  are  generally  ambulatory  and  not  usually 
sedated. 

2.  The  operations  are  performed  in  as  light  a  plane  as 
possible • 

3.  The  operations  are  performed  in  or  about  the  airway. 
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Objectives  ( C on tinue d ) : 

Because  of  these  major  differences,  the  background  of 
knowledge  in  general  dental  anesthesia  is  not  for  the  most 
part  complete,  acciurate  or  comparable. 

There  is  a  great  need  in  dnntal  anesthesia  for  a  background 
of  fundamental  data  concerning  the  alterations  in  the  ohysio- 
logical  mechanisms.  The  body  functions  may  be  altered  within 
certain  limits.  However,  beyond  these  limits  exist  great 
hazards.  One  of  the  purposes  of  the  study  is  to  define  these 
limits . 

The  accumulate^  data  will  also  be  used  as  a  brselinc  of 
comparison  for  the  many  new  anesthetic  drugs  vhich  are  being 
proposed  for  use  in  oral  surgery. 

i-lethods  Employed; 

-.11  routine  oral  surgical  procedures  are  bcii:ig  performed 
under  general  anesthesia. 

In  the  first  phase  of  this  project,  the  intravenous  agent 
sodium  prntothal  is  being  thoroughly  investigated.  After  a 
sufri3ient  amount  of  data  has  been  recorded  concerning 
"■  sodium  pentothal  administered  alone,  the  various  supolcments 
wliich  are  commonly  used  with  pentothal  will  be  studied.  These 
include  nitrous  oxide,  demerol,  scopolamine,  anectine,  etc. 

Physiologic  status  and  alterations  being  studied  and  recorded 
are: 

1.  The  effects  of  the  drugs  on  blood  pressure  and  pulse. 

2.  Cyanosis,  syncope  and  other  circulctory  changes. 

3.  The  response  of  the  heart,  arrythmic.o,  etc. 

h.     -^pnea,  hypernea,  tidal  volume  and  other  respiratory 
phenomena. 

5.  Cortical  (brain)  activity  is  being  recorded  and 
studied. 

6.  The  possible  general  physiological  effects  which 
might  be  produced  by  painful  stimulation  under  light 
.anesthesia  with  no  pre-medication  are  being  studied. 
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Methods  Employed  (Continued) : 

The   ordinary  instruments    employed  in  physical  diagnosis 
s\ich  as   sphygmomanometer  J   stethoscope  j   etc.    are   at  present 
being  employed. 

In  addition^   information  is  being  gathered  by  continuous 
recordings  of  E.K.G.;   E.E.G.]    and  a  sphygmotonograph  (con- 
tinuous blood  pressure) . 

Important  technical  data  such  as  amount   of  drug  used  in 
units  of  time,   length   of  operation  and  dumtion  of  sleep 
will  be  recorded. 

Purtinent  patient  data   such   as   age,  race,   sex,   and  emotional 
status   in  relation  to  the  conduct  of  anesthesia   are  being 
recorded,   as  well,   as  post  anesthetic   sequalae,   like  headache, 
nausea  and  vomiting,   depression  and  hiccoughs. 

Patient  Material : 

The  project  was   started  on  October  1,   1956  and  we  now 
have   complete   records   on  30  anesthesias.     The  anesthesias 
were  uerformtd  on  15  adult  male  and  female   out-patients. 

Major  Findings : 

1.  The   electro-encephalogram  is  indicating  that  oijr 

anesthesia   is  so   light,   that  tlie  term  "anesthesia"  may 
not  be  descriptive.      The  stage  for  the  most  part  is 
stage  I  of   the  Kernscy-Faulcover  classification. 

2.  The  E.K.G.    is  indicating  some   arrythmias  >rf:iich  may  be 
from  the   drug,   from  stimulation  or  from  other  sources. 

3.  Blood  pressure  instead  of   dropping  as   the  medical 
literature  indicat  s,    aJ.most    consistently  rises   signi- 
ficantly. 

Signifi cance  to   Drtitel  Research ; 

The  search  is  constantly  being  made  in  dentistry  for  safer 
general  anesthetics  and  without  such  baseline  material  the 
search  has  no  foundation.      The   possibility  also  exists  for 
improvement  and  refinement   of  present  methods   as  well  as 
laying   a  sound  foundation  for  further  anesthesiology  research. 
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Proposed  Course   of  "reject: 

For  the  most  part  the   initial  study  will  be   concerned  with 
g^ithuring  thesu  data  on  various  types  of  good  risk  oationts, 
particularly  out-oatients.     Later,   aft-r.r  sufficient  material 
has  been  accumulated,  the   newer  drugs  will  b'.    evalurted. 
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9.      IF   THIS   PROJECT  RESRIBLES  ,    COMPLETIENTS ,    OR  P/J^.ALLELS  RESEARCH  DONE 
ELSEWHERE  IM  TIffl   PUBLIC  HEALTH  SERVICE    (V.n:THOUr   INTERCHANGE  OF   PSR- 
SON'lEL,   FACILITIES   OR  FUNDS)  ,    IDENTIFY  SUCH  RESEARCH: 

None 

10.   PROJECT  DESCRIPTION: 

Objectives : 

The  project  is  designed:   (a)  To  study  previously  untried 
or  little  tried  diagnostic  methods  such  as  aspiration  and 
punch  biopsies,  (b)  To  see  if  there  are  any  histochomical 
similarities  or  consistent  differences  between  granulomas  and 
cysts,  and  (c)  To  study  the  surgical  treatment  of  these  areas 
by  comparative  methods,  i.©.,  enucleation,  marsupialization,  etc 
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i-icthocis  'Employed: 

(a)  Patients  are  given  a  thorough  physical  examination  to 
disclose  any  underlying  or  complicating  disease. 

(b)  The  lesions  are  treated  surgicr.lly  and  the  material  which 
is  removed,  whether  granulomatous  or  cystic,  is  sent  to  the 
laboratory  for  histopathological  analysis. 

(c)  The  lesions  are  treated  by  various  surgical  means,  such 
as  open  and  closed  method,  gelfoam  penicillin  snr.ce  filling, 
etc.,  and  the  data  is  accurately  comr)iled  for  later  compara- 
tive study. 


Patient  Material: 

Jut-p;iticnt:   Munber  of  patients 
Number  of  visits 


h 
60 


Large  cysts:     radicular 
follicular 
ameloblastomas 


Ma.ior  Findings: 

Gelfoam  penicillin  has  been  described  as  an   cxcelli-nt  space 
filler  for  the  large  cystic   areas.     This  has  been  corroborated 
in  that  postoperative  Periods  are  measured  in  weeks  rather 
than  montlTS.     There  have  been  no  consistent  histochemical 
similarities   or  differences   and  on  advice  of  the  his to chemists 
(NIDR)   this  phase  has   been  eliminated  from  the  study. 

Significance  to  Tental  Research: 

In  tho   near  future  some   of   the  recently  discov.:red  bone 
space  fillers  like  anorganic  bone  and  dejpeciated  bone  will 
be  ready  for  clinical  trial.     This  present  cyst  series  vn.ll 
serve  as   a  good  comparison  since  it  is  tyoical  of  the  best 
surgical  treatment   of  cysts  during  the  past  ten  years. 

Proposed  Course   of  Project: 

Continuation  to   include   as  many  cysts  as  possible. 
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PRINCIPAL    INVESTIG/lTOR 
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9.      IF  THIS   PROJECT  RESEl-'IBLES ,    COMPLEMENTS,    OR   PARALLELS  RESEARCH  DONE 
EI.SEWHERE  IN  THE   PUBLIC   HS\LTH  SERVICE    (WITHOUT   INTERCHANGE  OF   PER- 
SONNEL, FACILITIES  OR  FUNDS),   IDENTIFY  SUCH  RESEARCH: 

II  one 

10.  PROJECT  DESCRIPTION: 

Objectives; 

To  investigate  the  mechanisms  responsible  for  changes  in 
facial  and  dental  morrhology  as  a  result  of  orthodontic  therapy. 

Methods  Employed; 

Apolication  of  force  from  an  occipital  headcap  to  the  maxillary 
dentition  of  children  between  the  ages  of  8  and  12  referred 
by  the  local  orthodontic  and  general  dental  groups  is  contem- 
plated. Therapy  results  will  be  evaluated  with  the  aid  of 
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Methods  Enployed  (Continued): 

ce'^halometric  headf  ilms ,  facial  photographs,   and  articiLated 
casts   of  the   dentition.     Untreated  childrv.n  of  the  same  ages 
will  be  used  as  a  control  proup.     Treatment  will  be  evaluated 
as  to  permanence  of  result  and  tine  required  for  correction. 

Pr.tient  Material: 

Approximately  30  children  will  be' included  in  this  study. 

Major  Findings; 

The  recent   initiation  of  this   study  precludes   any  statement 
of  findings . 

Sicnif ic ar'c e  tc^  D^^'^^tal  '^■'^s^arch: 

An  underetanding  of  the   growth  and  developnontal  mechanisms 
re?oonsible  for  the   charges  obtained  with  the  upper  headgear 
wo'old  greatly  increase  the  possibility  of  rational  and  con- 
sistent orthodontic  the rapy  by  the  dental  profession,       Fx- 
planatrions  for  the   success  of  this  type  of  treatment  vary 
greatly  and  a  study  adequately  reported  and  with  satisfactory 
controls  might  serve  to  r^^solve  the  question. 

Proposed  Course  cf  Project; 

Ih;   active  he-adgoar  therapy  in  the  cases  under  stud"  should 
be  completed  within  12  to  18  months.     Follow-uo  observations 
should  be  continued  as  long  as  personnel  are   available. 
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6.     Histopathologic   Study  of  Periodontal  Disease  in  BAI^B/cann_l;1ice 

PROJECT  TITLE 


7 .  Harold  R.  Stanley,  Jr. 

PRINCIPAL  INVESTIGATOR 

8. 


OTHER  INVESTIGATOPiS 

9.      IF  THIS  PROJECT  ■R^]7rIBLSS,   COHPLFJIEMTS ,   OR   PAR*;LI£IJ3   RESE..RCH   Dv3NE 
ELSEWtlERii   IN  THE  PUBLIC  HEALTH  SERVICE   (WITHOUT   INTERQiAi^TGE  CF    PER- 
SONNEL,  ^.XILITIES   OR  EUI^S),    IDENTIFY   SUCH  RESEARCH; 

None 

10.      PROJECT  DESCRIPTION: 

Objectives! 

To  determine  whether  apical  migration  of  periodontal  tissues 
occurs  with  age  if  animals  are  kept  under  optimal  laboratory 
conditions. 

To  assess  the   constancy  of     specific   distances  within  the 
anatomic   components   of  the  periodontal  tissues  in  step-STial 
sections   and  how  these  distances  fluctuate  in  relation  to 
local  pathologic  factors. 
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Objectives   (Continued) : 

To  determine  how  many  sections  per  millimeter  of  tissue 

n  ed  to  bt   studied  in  order  to  observe,   all  obvious  structural 

variations  that  might  occur. 

ilcth  Ms     Znpl  ^y^  dt 

Step-serial  sectioning   of  the   jaws   of  BALE  mice,   rajiging  in 
ago  from  1  to  22  months,  has  been  carried  out.     Specific 
distances     are  measured  at  a  magnification  of  xlOO.     A  stage 
micrometer  is  employed.     Differences  in  these  distances  reflect 
changes  in  the  anatomic  components  as  successive  sections  are 
stvidicd  and  these  differences  will  be  statistically  analyzed 
in  relation  to  local  pathologic  factors  when  present. 

ilajor  'bindings; 

Human  data   indicates   that   essentially  the  same  results   are 
obtained  by  the  study  of  every  20th  section  (6  microns  thick) 
as  every  5th  section.     However,  the  nrocedure   requires  that 
the  number  of  sections  examined  b.    sufficiently  large  to 
guarantee  a  valid  estimate  of  the  distribution;   that  is, 
provides  a  representative  sam-^ling.     In  human  material,  dis- 
tribution appears  adequately  described  by  8  to  10  sections 
per  millimeter  of  tissue. 

Significance  to  Dental  Research; 

To  correctly    valuate  the  degree  of  periodontal  damage, 
multiple  sections   are   essential  in  histologic  studies. 

Proposed  Course  of   Project: 

I.  sinilar  k^y  for  studying  ster-s.  rial  sections  v/ill  be 
worked  out  for  the  p  riodontal  tissues  of  B;.IS  nice.     This 
data  will  be  essential  to  the  possible  establishment  of  a 
cyclic  ohenomenon  in  animals . 
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6.     The  Effect  of  Sodium  Dilantin  on  BALE  Mice 


PROJECT  TITLE 


7.     Harold  R.   Stanley,   Jr. 


PRINCIP;i   IilV'"oTIG..TOR 


OTHER  li-IVES T IGATORS 


9.      IF  THIS.  PROJECT  RESEIIBLES,   COMPLEMENTS,   OR  R:R.;LLELS  RESEARCH   DONE 
:^lSEWHEn£   IN  THE   PUBLIC    nE/iTH  SERVICE   (WITHOUT   Ii:TERCH;:NGE  0^  PER- 
SONNEL,  F_iCJLITirS   OR  FUNDS),    IDE": IT IFY  SUCH  RESF^LRCH: 


'one 


10.   PROJECT  DESCRJPTION; 


Ob.iectives; 


To  determine  whether  or  not  the  odontogenic  tissues  of  BALB/C 
mice  are  sensitive  to  sodium  dilantin  in  dosages  low  enough 
not  to  interfere  with  normal  reproduction. 
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Methods  Employed: 

Daily  intraperitoneal  injections  of  sodium  dilantin.  Records 

are  kept  of  weight  variations,   clinicr.l  lesions,   and  animal 

behavior.     Offspring   are   studied  for  odontogenic  or  other 
variations. 

Major  Findings; 

In  previous  phases  of  this  study,   a  wide  range  of  dosages  of 
sodium  dilantin  was   given  to  Swiss  mice   and  many  lesions 
related  to  an  intoxicated  state,   but  not  specific  for  sodium 
dilantin,  were  produced.     No  odonto^nic  variations  were 
observed  clinically  or  microscopically.     Resistance  to  large 
doses  by  some   animals  was  apparent. 

Significance  to  Dental   Research; 

Thousands  of  epileptics  undergo  ?.  gingivectomy,   often  repeat- 
edly,  due  to  sodium  dilantin  theraoy.     A  controversy  exists 
as  to  whether  the   gingival  hypertroohy  is  due  to  a  preceding 
gingivitis   or  to  the  dilantin  itself.     A  controlled  disturbance 
without  gingivitis,   if  found,  would  indicate  that  the    odonto- 
genic tissues  were  specifically  sensitive  to  this  drug.     If 
similar  lesions  could  be  manifested  in  anim;;ls,   perhaps  an 
adjustment  could  be  mr-de  in  therapy,    either  by  adding  or 
eliminating  some  factor  that  would  not  hinder  the  efficiency 
of  controlled  epilepsy  but  inhibit   gingival  hypertrophy. 

Proposed  Course  of  Fro^icct; 

Having  fo-'ond  no  odontogenic  disturbances  in  Swiss  mice  it 
is   hoped  that  the   inbred  B.vLB/C  strain  which  arc   generally 
more  responsive  to  various  stimuli  might  reveal  some  odontogen- 
ic manifestation  with  the  administration  of  sodium  dilantin. 
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9.  IF  THIS  PROJECT  RESEMBLES,  COMPLEl'-'IENTS  ^  OR  PARALLELS  RESEARCH  DONE 
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10.      PROJECT  DliSCRIP^riON: 

Objectives! 

To  determine  whether  or  not  certain  morphologic  character- 
istics of  pulps  are  pathologic  or  the  result  of  inadequate 
fixation. 
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Methods  Enployed; 

Following  extraction,  virgin  human  teeth  are  allovjed  to 
dry  specific  periods   of  time  before  being  placed  in  fixatives, 
iilso  mnted  teeth  from  the  same  patient  arc  treated  in  various 
manners,   such  as  cutting  off  the   root  ends,   splitting  the 
crowns,   and  using  different  fixatives. 

Major  Findings : 

iifnarently  c-.rtain  characteristics   of  lAilps    are   not  due  to 
pathology  but  autolysis.      Accepted  methods   of  fixation  are 
evidently  not  sufficiently  efficient  to  permit  preservation  of 
the   pulp  before  autolysis   begins.      One   is  actually  st'-riying  a 
combined  picture  of   autolysis   and  fixation. 

Significance  to  Dental  Research; 

Confusion  in  Dulp  studies   is  universally  acknowledged,     .'ny 
contribution  that  would  permit   recognition  of  artifactual 
characteristics   or  their  elimination  will  be     of   great  value. 
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Accepted  for  publication  in  the  Journal  of  Periodontology, 
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6.  Hereditary  Defects    in  Enamel  and  Dentin 

PROJECT  TITLE 

7.  Carl  J.   WitkoD ,   Jr. 
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9.      IF  THIS    PROJECT  RSEMBLES,   COMPLEI'^ENTS ,    OR  P   •'ALLELS  RESEARCH  DONE 
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SONNEr.,   F..CILITES    OR   FUNDS),   IDENTIFY  SUCH   RESEA.RCH: 

i'one 

10.   PROJECT  DESCRIPTION: 

Objective s ; 

1.  To  determine   the  prevalence   of  inherited  defects   in  the 
formation  of  enamel  and  dentine. 

2.  To  describe   their  clinical  and  histological   appearance. 

3.  To  determine  their  mode  of  transmission  and  the  cellular 
level  where  the  genes    have  their   effect. 
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Objectives    (Continued): 

k'     To  determine  the  bjst  method  of  treatment. 

Me  thod  s   Er'.pl  oy e  d ; 

.':  svirveiy  cunducted  with  the  Stntc   of  Hichignn  Department  of 
Dental  Health  to  determine  the   prevalence  of   these  traits   in 
children  seen  during  the  years  19$h}  1955>   and   1956  in  the 
Topical  Fluoride  Program  and  in  childr-.,n  se  .'n  in  Grand  [^aioids 
and  Muskcf^cn  during  the  NIDR  H'ate-r  Fluoridation  Program.      Cases 
found  are  visited  and  diagnosed.     A  pedigree  of  each   family  is 
made  and  all  relatives  living  in  Michigan  are  visited  and 
examined.     Bloody  saliva,   and  taste  tests  for  PTC  are  made 
for  linkage  studies.      Patients  are  brought   to   the   Clinical 
Center  for  detailed  study  and  to  find  methods  of  r.pair  of 
the  defects . 

Patient  Material: 


Cases  found  diring  the  survey  ar^.  utilized  for  the   clinical 
phases   of  the  study. 

Major  Findings ; 

.ibout   95jOOO  children  have   been  surveyed  to  date.      Five 
distinct  genetic   defects  of  enamel  have  been  identified  and 
their  modes  of  inheritance  determined.     Two  hav_  been  pre- 
viously undescribed.      All  enamel  defects    classified  as  here- 
ditary amfclogeni;sis   imperfecta  jccur  about   once  in  lii,000  to 
20,000  childr  n  in  the  State  of  Michigan.     They  have  been 
classified  by  tlieir  clinical  and  histological  appearance  as 
follows: 

1.  Hypoplasia  of  enamel  -  A  sex-linked  or  sex-modified 

dominant . 

2.  Hyxjoc  alcification  of  enamel  -  Autosomal  dominant. 

3.  riyoomaturation  of  enamel  -  Sex-linkfcd  recessive. 

h.     Hypomaturation  with  pigmentation  -   Unknown  probably 

autos  ^mal  dominant , 
5.      Local    hyoonlasia   -  .'utosomal  dominant  vrith  incomplete 

penetrance. 


Form  No.   ORP-1  -  3  -  C-lendar  Year  19?6 

October  19^6 


Maj  or  Fin  din  gp    ( C  o  nt  inue  d)  : 

Two   distinct  g-nctic   defects    of  dentin  h:ivc  been  described: 
d-rtinogenesis   imperfecta  end  dysplasir.  of    dentine. 

1.  Dentinogenesis  imperfecta  occurs  once   in  ?,000  to 
9,000  children  in  the  State  of  Michigan.     Dentino- 
genesis  imperfecta  gene  is   linked  iriith  the   gene  for 
PTC  taste  and  is   transmitted  as   an  autosomal  dominant 
with  complete  penetrance.     There  is  no  indication  of 
partial  sex-linkage. 

2.  Dentin  d^^plasia   occui's   about  once   in  6U,000  children 
or  more   in  the  State   of  Michigan.     It  is   tr-nsinitted 
as  an  autosomal  dominant. 

Various  methods    of  repair  of  these  defects  were  tried  at  the 
Clinical  Centra.      Certain  methods   apooar  to  be  better  than 
others.      Certain  relationships   of  these  diseases  to  lacto- 
bacillus    counts   and  carious   lesions  were  investigated. 

Significance   to  Dental  Research : 

This   program  has  contributed  to   our  general  kno;-/ledge  of 
dental  diseases.     It  has    described  two  new  hereditary  dental 
diseases    .      It  has  collected  basic   epidemiological ,   histo- 
lo;T;ical   and  clinical  material  in  a  field  that  has  been  somewhat 
neglected.     The  material  has  been  used  to  aid  in  the  deter- 
mination of  the  load  of  genetic  mutations   in  man.     It  has 
clarified  a  somewhat  confused  area  of  dental  pathology.     It 
has  led  to  a  new  tochnic  in  the  epidemiological  approach  to 
genetic   disease. 

"Proposed  Course  of  Project: 

This  project  is  in  the  final  stages    of  completion.     The  field 
investigations   are   completed.      The  clinical  phases  are  to  be 
completed  in  the  near  futi:ire.      Analysis    of  data  and  writing 
of  reiJorts  and  papers  is  in  progress.     Tvjo  phases   of  the 
family  data   are  still  to  be  investigated  before  the  material 
is   ready  for  publication. 
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12.      BUDGET  DATA: 


ESTIMTFD  OBLIGATIONS 

I-IAN  YE.'VRS 

DIRECT  REIi'BURSEMEJfr  TOTAL 

PROF 

OTHER  . 

TOTAL 

8,589           U,895        13,kQh 

BUDGETED  POSITIONS 

1/3 

,     1 

PATIEOT  DAYS 

1  1/3 

PROF              OT'HER                TOTAL 
1                      2                        3 

'57 

13.      BUDGET  ACTI^^ITY: 


RESEARCH  /T7 

RE^rrSl/J  &  APPR0^l4L       /     7 
BIOL^IGIC   STAMARDS     /"V 


ADMINISTRATION 


ry 


PROFESSIONAL  & 

TECHNICAL  ASSISTANCE  /  7 


llj.   IDENTIFY  kWl   COOPER?iTING  UNITS  OF  THE  PUBLIC  HE1LTH  SER^TiCE,  OR 
OTHE,R  ORGANIZATIONS,  PRO^^IDING  FUNDS,  FACILITIES,  OR  PERSO^U^IEL 
FOR  THIS  PROJECT  IN  FY  1957.   IF  COOPERATING  MIT  IS  IJITHIN  NIH 
INDICATE  SERIAL  NO(S): 

.    .         .    ■         Department  of  Dental  Health, 
Michigan  Department  of  Health  supplies  lLi5  dental  hygenists  who  spend 
a  small  part  of  their  time  looking  for  initial  casesj  Biologic 
Standards  -  Blood  3ank(s).  Typings. 
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16.  LIST  PUBLICATIONS  OT'H^R  THAN  ABSTRACTS  FROM  THIS  PROJECT  DTJR,ING 
CALENDAR  YEAR  1956: 

Witkop,  C,  J,,  Jr.  :  Hereditary  Defects  in  Enamen  and  Dentin. 
Proceedings  of  the  First  International  Conf^ress  of  Human 
Genetics,  Aug,  1-8,  Copenhagen,  Denmark  (In  press). 

Kifer,  P,  E.,  Hunt,  K.  P.,  Hoppert,  C,  A.,  and  Witkop,  C.  J.: 
A  comparison  betvreen  the  widths  of  the  fissures  of  the 
lower  molars  of  caries-resistant  and  caries-susceptible 
albino  rats  (Rattos  Norvegicus),  J.  Dent.  Res.,  35^620-9, 
Aug.  1956. 


17 .   LIST  HONORS  AIHD  A  ARDS  TO  PERSONNEL  RELATING  TO  THIS  PROJECT 
DURING  C-IL'iMDAR  YEAR  1956.J 

Paper  selected  as  one  of  eight  by  the  American  Societj?-  Human 
Genetics  to  receive  travel  ^rant  to  attend  First  International 
Congress  of  Human  Genetics,  Copenhagen,  Denraark. 
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2.     Dental   Research 3,      Clinical   Investigations 

INSTITUTE  OR  DIVISION  L/.BOil'iTORI,    Bli/J^ICH,    OR  DEPARTiIENT 


5.     Brandy>7incj  Maryland 


SECTION  0:i  SERVICE'  LOCATION  (IF  OTHER  THAN  BETriESD..T~ 

6.  Genetic  Study  in  Southern  Maryland 

•       PROJECT  TITLE 

7 .  Carl  J.   Witkop,    Jr. 

PmIINCIPhL  IWESTIGaTOR 

8. . 

OTHL^R   INVEST IG;iTORS 

9.  I'"  THIS   PRO.JECT  RESEI''BL;fB  ,    COMPLEMENTS,   OR   P/Jl;\LLELS   RESEARCH  DONE 
1.SEVHER-',  IN  THE  PUBLIC  HE.LTH  SERVICE   (WITHOUT   INTERCH.'.NGE  OF   PER- 

SONIEL,   FACILITr"S   OR  FUNDS),    IDENTIFY  SUCH  RESS.ARCH: 

Hone 
10.     PROJECT  DESCRIPTION: 
Obj  e  c  ti  ve  s ; 

1.  To  find  all  of  the  genetically  determined  disease   occurr- 
ing in  a  racial  isolate  comprising  ?,000  living  indivi- 
duals  of  Caucasian,   Negro   and    "merican  Indian  ancestry, 
who  have   in-married  for  over  300  years. 

2.  To  determine  the  relationships  these  various   diseases 
have  with  each  other  and  environmental   fnctors. 
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Objectives    (Continued) : 

3.  To  supply  vr.rious  clinical  investigators  at  MIH  with 
patijnt  'in.'l  biological  matorial  x"or  various  projects 
and  investigation^; . 

h'  To  determine  the  mode  of  inheritance  and  .the  linka.  ge 
of  vc.ri:^us  hereditary  defects  with  other  iiih;ritable 
f  act-irs. 

5.  To  investigate  th<j  sociological  causes  for  the  distri- 
bution of  various  intrinsic  diseases  in  populations  in 
the  U.  S. 

Methods  Employed: 

The  study  is  divided  into  three  phases: 

1.  Ji  census,   pedigree,   and  medical  questionnaire  survey  is 
made  of  the  entire  population  by  trained  Public  health 
nurses.     Hospitalization  history  of  each  individual  is 
verified  from  hospital  records.      From  church  records  all 
relationships  back  to  17i^l  arc  verified  (Grant j  Father 
Thomas  Harte) . 

2.  Field,   dent"l,  medical,   ophtl-ialmological  and  radiological 
bone   examinations   of  each  ind.ividual,   as  well  as  a  com- 
plete blojd  typing,  hemoglobin  survey,    urinalyses,   and 
saliva  studies  are   in  progress. 

3.  Patients  W3.th  diseases  of  interest  to  various   investigat/ors 
at  NIH  are  referred  into  thr.  Clinical  Center  by  their 
Dhysicians   Cor  detailed  studies. 

ii.      Analysis    of  data  by  aid  of  IBI-I. 

Patient  Material: 

Selected     patients  are  referred  to  the  Clinical  Center  for 
study  on  other  projects.     Some  of  these  include:     a  study  of 
mt,ntal   deficicnqy  -  NIHDB,   a  study  of  glaucoma  -  NINDB,   a 
study  of  sickle-eye  disease  -  HIMDB,   a  study  of  bone  meta- 
bolism -  NCI  &  WL\MD,   a  study  of  dentin  defects   -  NIDR,   a 
study  of  diabetics  -  MLJ^TD,   a  study  of  fibrocystic  disease  - 
NIAID,  a  urine  survey  -  NHI. 


Form  Wo,   ORF-1  -  3  -  Calendar  Year  1956 

Octobr^r  1956 


Maj  or  Findin  cjs ; 

1.  i^  tri-racial  isolate  vhich  has   in-married  for   over  2^0 
y^ars   resides  in  southern  Maryland. 

2.  The  pre  valance,  of  many  genetic    diseases   is  much  grt.  atcr  in 
this  group  than  in  the  general  population. 

a.  Three  per  cent   of  this  population   (l52  cases)    has 
dentinogenesis   imperfecta.     This   contrasts  with 

a  prevalence   of  one  case  per  7,000  to  9^000   indi- 
viduals   in  the    general   population. 

b.  One  per  cent  of  the  population- (kl  cases)   arc 
albinos.      This   is   the   highest  rate   of  albinism 
reported  in  humans . 

3.  The    dentin  defect  has   been  thou^t  to  be   as   many  as  six 
different  defects .      h  study  of  this  population  suggests 
that  all  the  forms  reported  are   only  different  manifesta- 
tions  of  the  Sr?jne   defect. 

h.     The  reproductive ness  of  the   average  female   is  very  high 
cv^n  in  the  face   of  this  large   defective   genetic   load. 
The  average   female  has   $.6  offsoring. 

5.  Some  22  pathological  hereditary  traits j    or  traits  which 
we  strongly  suspect  have  a    gi-netic  factor,   have  been 
identified  in  this   population. 

6.  Some  unusual  forms   of  disease  or  combinations   of  diseases 
have   occurred.     Five  cases   of  a  hitherto  undescribod  bone 
disease  tentatively  called  "generalized  hyperostosis, 
integrated  with  Icontiasis"   have  been  found.     The   deaf- 
mutism  is   due  to   agenesis    of  both  the  cochlear  and  vesti- 
bular apparatus. 

7.  Some  26  like    groups  of  people  have  been  identified  residing 
in  the  eastern  United  States,     i.  preliminary  survey  of 
these   groups  indicates   that   they  also  have   a  largi   deficit 
of  manifest  genetic   disease.      These  populations  comprise 
some  100,000  individuals.     The  size,   location  and  surnames 
of  the  families   comprising  these  groups   have  been   id:;nti- 
fied. 
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Ma.ior  Findings    (Continued)  : 

8.  ii  preliminary   analysis   of   the  data  from  730  dental 
examinations  tends  to  indicate  th-.t  there  is  a  high 
percentage  of  the  population  '.ri.th  low  ci^rics  scores 
and  low  lactobacillus  counts.     Th;   analysis   of   the 
water  suprlios   indicates  that  there   are  only  minute 
trace  amounts   of  fluorides    (.02   -opm) . 

9.  The  preliminary  blood  typings   indicate  that  there  is 

an  unusur.l  distribution  of  blood  typ,  .      Of  thf    first  1^0 
typed,   non(    are  Rh  negative    (v-xpected  Rh  negativ..^   - 
Wiit,  U.S.   1$%,  Negro  U.S.    85^).     Sickling  tests   indicate 
that  there   is   an  unusual  prevalence   of  the   sickle  g-:.ne . 

Sir.-nificnnce  to  Dental  lesoarch: 

1.  Thi'ough  this  study  we  h^pe    to  better  define   the  role   of 
genetic   i'^^ctors   in  denta]    disease  and  disease  in  general, 

2.  This  program  helps  in  bringing  vjorkers   in  variuis  wide- 
spread fields   of  interest  into  a  common  meeting  ground  in 
the  study  of  not  onlj'-  human  ills,  but  also  the  socio- 
logical factors  involved  in  the   appearance,  majiif testation 
and  disti'ibution  of   intrircsic   dieease. 

3.  V'o  hope  to  develop  nevj  technics   apolicable  t'j  epidemiology 
Proposed  Course   of  Project; 

1.  We  feel  that  this    one  year's  work  is    indicative    )f   a 
field  that  should  be   investigated  th.iroughly  by  :'S  many 
mv^ans  as  possible. 

2.  The   study  is   olanned  for   a  period  of  five  years.      It 
will  continue  with  tmnhasis  on  the  biochemical  aspects 
for  the  next  four  years. 

3.  A  more  thorough  investigation  of  other  population  isolates 
should  be  made.     We  plan  to  investigate  the  distribution 
and  orevalence  of   intrinsic  disease  in  other  groups. 
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SERIAL  NUMBER 


1^.     buuuiiT  d.iTa: 

'^''i   YEARS 

ESTIMATED  OBLIG/.TIONS 

DEECT   i^'^MBURSEM^IT   T0T;.L 

FROF 

OTHER 

TOT.IL 

17,508      9,790            27,298 
FY' 57 

BUDGETED  POSITIONS 

2/3 

2  1/3 
PATIENT   DAYS 

3 

FROF              0THE:1              TOTAL 
1                  3                   k 

FY' 57 

13.      BUDGET  ACTIVITY; 


RESE.iRCH  /TJ 

REVIEW  &  A^^ROV;j.        /     7 
BIOLOGIC   STANDARDS     /     7 


ADWiNiSTa;TioN     ■        /    7 

PROFESSIONAL  & 

TECHNICAL  ASSIST- 

..NCE  /~~7 


lU.      IDEI.TTIFY  ANY  CtXPEPA.TING  UNITS   OF   THE   PUBLIC  HEALTH  SERVICE,    OR 
OTHER  ORG_:NIZ.iTIONG,    I^ROVIDOTG  FUN  IE,   EACILITI^B  ,   OR  PERSONNEL 
FOR  THIS    PZiOJIlCT   IN  FY  1957-      IF   GOOPE  l.TI^G  UNIT   IS  WITHIN  NIH 
INDIC.TE  SERI.i  KO(S)  ; 
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lU.    (Continued): 

NIAID,  NCI,  NHI,  NIMH,  Ni;j^D,  Biologies  Control,  Grants  Branch 

Howard  University,  School  of  Dentistry 

C'-.tholic  Univjrsity,  Department  of  Sociology 

University  of  Michigan 

Dr.  i-iclvin  Alpcr,  Civilian 

Libr-'.ry  of  Congress,  Legislativs  Reference  Department 

Department  of  /agriculture  -  Population  Section 
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16,   LIST  FUELJCATIONS  OTHER  THAN  ABSTRACTS  FROM  THIS  PROJECT  DURING 
CALENDAR  YEAR  1956: 

Hursey,  R.  J.,  Witkop,  C.  J.,  Jr.,  liiklasheck,  Doris,  and 
Sackett,  L.  M. :  Dentinogenesis  Imperfecta  in  a  Racial 
Isolate  with  Multiple  Hereditar  "  Defects.  Oral  Surg., 
Oral  Med.,  and  Oral  Path.  9;61jl-58,  June  1956. 

Witkop,  C.  J.  Jr.,  Dyson,  Hazel  R.,  and  Sackett,  L.  M.:  A 
Study  of  Hereditary  Defects  Occurring  in  a  Racial 
Isolate  Resid  ng  in  Southern  Maryland,  Clin.  Proc.  of 
the  Children's  Hospital,  Washington,  D.  C,  12:29-33, 
Feb,  1956, 

Witkop,  C,  J.,  Jr,:  A  Study  of  Tri-Racial  Isolates  in  Eastern 
United  States.  Proc,  of  the  First  International  Congress 
of  Human  Genetics,  Copenhagen,  Denmark,  Aug,  1-8,  1956 
(In  press)* 


17.   LIST  HONORS  AW   AMAPJDS  TO  PERSONNEL  RELATING  TO  THIS  PROJECT 
DURING  CALENDAR  YEAR  1956: 

TraAT-el  grant  of  st'^jBO.OO  awarded  as  one  of  ei?;ht  contributors 
sent  to  attend  the  First  International  Congress  of  Human 
Genetics  by  the  American  Society  of  Human  Genetics, 
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SERIAL  Nin^ER 
2.  3.      Office   of  the  Associate  Director 


INSTITUTE  OR  DIVISION  LABOR/i.TORY,    BRANCH,    OR  DEPARTMENT 

h. 5. 

SECTION  OR  HERVICS  LOCATION 

6,  Office  of   the  Associate  Director  (in  Charge   of  Research) 

PROJECT  TITLE 

7 .  Seymour   J.    Kreshover 

PRINCIPAL  INVESTIGATOR 


8.     Supporting  Staff 


OTHER  INVESTIGATORS 

9.      IF  Tills  PROJECT  RESE'^LES,    COI^LErlENTS,    OR  PARALLELS  RESEARCH  DONE 
ELSE^'inERE  IN  THE  PUBLIC  HEALTH  SERVICE  (WITHOUT   INTERCHANGE  OF  PER- 
SONNEL,    FACILITIES  OR  FUNDS),    IDENTIH   SUCH  RESEARCH:      (BY  SERIAL 
NO.(S)    IF  WITHIN  NIH). 

10.      PROJECT  DESCRIPTION 

The  Office   of  the  Associate  Director  (in  Charge   of  Research) 
has    the  responsibility  for   outlining   the  scope  of  direct 
research  activities  as   dictated  by   the  overall  dental  health 
needs   of  the  nation.     By  establishing  such  progra-ms,    providing 
direction,    and  reviewing  and  evaluating   their  progress,    more 
meaningful  application  of  basic  research  to  clinical  problems 
may  be  realized.     Recognizing  the  essential  of  a  qualified 
professional  staff  to  meet  these  obligations,    it  is  a  further 
responsibility  of   this   office,    in  cooperation  with  the 
laboratory  chiefs,    to  provide  selection,    organization,    and 
leadership  in  the  various   laboratory  and  branch  areas   of  in- 
vestigation and  a  general  guidance   of  the   overall  intramural 
program  in  dental  research.     Also  provided  by  this   office  is  a 
general  supervision  of  the  Information  Officer's  activities 
which  develop  policies  and  procedures   for  a  natiomd-de  infor- 
mational program  necessary  to  the  accomplishment  of  the 
program  objectives,    and  coordinate  information  and  public  rela- 
tions between  the  Institute  and  other  segments   of  PHS  and  HRiJ, 
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12.     BUDGET  DATA; 


11. 


SERLIL  NUi'-BER 


ESTIM'.TED  O^'.LIGATIONS 

lllN  YEARS 

DIRECT         REIi-nURSEIffiNT 

TOTAL 

PROF 

OTIER            TOTAL 

29,587                  3,i;60 
FY' 57 

BUDGETED  POSITIONS 

33,Oi;7 

1 

^   h               5 

PATIENT  DAYS 

PROF                     OTHER 
1                             h 

TOTAL 

5 

FY' 57 

13.     BUDGET  ACTIVITY: 

RESEARCH  /TJ 

REVID^  &  APPROVAL  /~7 

BIOLOGIC  STANDARDS  /~7 


ADMINISTPATION 


rj 


PROFESSIONAL  & 

TECHNICAL  'ASSIST- 
ANCE        /"~7 


lii.   IDENTIFY  ANY  C00PER.1TING  UNITS  OF  THE  PUBLIC  HlJlLTH  SERVICE,  OR 
OTI-H^R  ORGANISATIONS,  PROVIDING  FLUIDS,  F.:CILITir,S,  OR  PERSONNEL 
FOR  THIS  PROJECT  IN  FY  1957.   IF  COOPERATING  TOIT  IS  WITHIN  NIH 
INDICATE  SERIAL  NO(S): 
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16-17     None 
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SERIAL  NUI'EER 

2.  3.     Extranrural  Programs  Branch 

INSTITUTE  OR  DIVISION  UiBO)liTCjRY,    BRINCH,    OR  DEP^IRTMENT 

k. ^ 5. 

SECTION  OR  SERVICE  LOCATION 

6.  Extramiiral  Programs  Siumnary  Data 

PROJl'CT  TITLE 

7.  F.   Earle   Lyman     


PRINC IPA  L  I MVES  PI GA TOR 
8,      Supporting  Staff 


OTHER   II'VESTIGaTORS 

9.      IF  THIS   PROJECT  RESEiffiLES,    COTIPLEIOJTS,    OR  PAR'-'.LJELS  RESEARCH  DOI.lE 
EKEiHERE  IN  THE  PU(]LIC  HEALTH  SERVICE  (WITHOUT  INTERCHANGE  OF  ^-^ER- 
SON^ffiL,    FACILITIES  OR  FUNDS),    IDENTIFf  SUCH  RESE;uRCH:      (BY  SERLIL 
NO.(S)    IF  ''JITHIN  NIH). 


10.      PROJECT  DESCRIPTION 

Calendar  year  1956  proved  to  be   the  most  eventful  thus   far  in 
the  history  of  the   dental  research  program.     A  seven-fold  in- 
crease in  total  funds   available  for   the  extramural  program  was 
almost  immediately  reflected  in  the  increased  volume  of  ap- 
plications received.     With  training  grants   appropriated  for  the 
first  time,    it  became  possible   to  assist  the  various  academic 
institutions   toward  producing  an  even  higher  calibre   of  dental 
research  investigators. 

Research  Grants;      The  93  research  grant  applications  approved 
during   the  year  were  increased  by  an  additional  21,    previously 
approved  but  unpaid  during   the    first  part  of   the  year  because 
of  insufficient  funds.      This   total  of  llii  applications  was 
paid  in  the  amount  of  $859, l8l.     Approximately  200  new  and  con- 
tinuation applications,    totalling  approximately  $2.5  mallion 
now  await  study  section  and  council  recommendation  for  payment 
from  the  $2,7  mdllion  appropriated. 
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TrainJng  Gr?.ntg :      Twelve   training  grant  applications  vera  re- 
viewed at  the  October  meeting  of  the  National  Advisory  Denti] 
Research  Council,    totalling  $73,501  in  excess   of  the  ^ii75,000 
available.      ($25,000  of  the   total  appropriated  was  set  in  re- 
serve  for  projects   in  Epidemiology  and  Biometry).      Of  these  12 
applications,    9  vrere  recommended  for  approval  at  a  total  of 
$269,809,    thus   establishing  a  foundation  for  support  of  this 
essential  area  of  dental  research  training. 

Fello;..-ships ;     V/ith  212  fellovrships  already  aw'orded  since  the 
beginning  of  fiscal  195?  in  the  amount  of  s$l62, 388,    it  is 
evident  that  the  five  fold  increase  of  funds   to  -$500,000  was  in 
keeping  with  the   needs.      Categorically,    the  applications  apcrov- 
ed  include   20  regular,    1  special  and  I88  part-time  dental 
student  fellovxships. 
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DIP.ECT  REIrTBUP,SEi^.WT     TOTAL 

PROF 
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60,000            19,000            79,000 

BUDGETED  POSITIONS 
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FY' 57 

13.     BUDGET  ACTIVITY; 
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ADMINISTRATION 
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SERUL  NUlffiER 
2,     Dental  Research  3. 


INSTITUTE  OR  DIVISION  .                       Lt'.BORi.TORY,    BRANCH,    OR  DEPART1'4ENT 
h.  5.  


SECTION  OR  SERVICE  LOCATION 

6.     Administration  of  the  National  Institute  of  Dental  Research 


PROJECT  TITLE 


7,     Dr.   Francis  A.   Arnold,    Jr. 


PRItiCIPAL  IWESTJQATOR 
8,      Supporting  Staff 


OTHER  IMVESTIGi.TORS 

9.      IF  THIS  PROJECT  RESEMBLES,    COMPLEMENTS,    OR  PARALLELS  RESEARCH  WW 
■  EL5EWIERE  IN  THE  PUBLIC  HEALTH  SERVICE  (WITHOUT  INTERCHANGE  OF  PER- 
SONNEL,   FACILITIES   OR  FUNDS),    IDENTIFY  SUCH  RESEARCH:      (BY  SERIAL 
NO.(S)    IF  WITHIN  NIH). 


10,      PROJECT  DESCRIPTION 

Ob.jectj.ves ! 

The  Institute  Director  establishes  with  his   staff   the  overall 
administrative  policies  under  vrhich  the  institute  functions. 
This  area   of  operation  is  responsible  for  seeing  that  the  pro- 
gram objectives   are  effectively  carried  out.      The  staff  main- 
tains an  effective   liaison  with  other  institutes,    public  and 
private   organizations  whose  programs   closely  relate   to  our  re- 
search oper-ations. 

Significance   to  Dental  Research; 

The  expansion  in  our  Grants  Program  from  $521,000  to  $3,600,000 
in  Fiscal  Year   1957  imposed  a  fairly  heavy  work  load  on  the 
Administrative  staff  during  the   last  six  months    of  the  calendar 


Form  No.   ORP-1  -  2  -  Calendar  Year  1956 

October  1956 


year.     Part  of  these  funds  were  used  to  inaugurate  a  Training 
Grant  Program  vxhich  required  a  considerable  amount  of  planning 
to  get  the  program  under  way.     Due  to   the  increase  in  the  Re- 
view and  Approval  activity  for   fiscal  year  1957,    the  admini- 
strative staff  had  to  expedite   the  recruitment  of  staff,    the 
purchase  of  cauipment  and  acquire  suitable  space  in  order  that 
this   function  be  immediately  prepared  to  assume   the  increased 
work  load  incurred  by  the  expansion  in  the   grants  area. 

Increased  effort  was  directed  tovjard  coordJ.nating   the  rtsearch 
activities,    ir.proving   our  lines   of  communication,    fixing  re- 
sponsibility for  certain  areas  of  work,   and  establishing  a 
more  comprehensive  internal  promotion  policy. 

The  preparation  of  documents   for   travel,   personnel,  and  supplies 
more  than  doubled  over  the  previous  years   due  to  the   overall 
program  expansion. 

During   the  year  our  staff  worked  with   the  personnel  in  the 
Division  of  Research  Service  in  formulating  renovation  plans 
for  building  2,     During  the  months   of  May,    June  and  July  we 
moved  the  major  segment  of  our  staff  into  the  renovated  area. 

These  moves  required  a  considerable  amount  of  planning  vjith  the 
personnel  in  the  Arthritis   Institute,    duo  to  the  e\"changc  of 
space  between  building  four  and  two.      The  move  schedules  had 
to  be  worked  out  to  coincide  with  the  contractors  schedule  for 
comolcting  various  areas  in  order  to  prevent  major  loss   of  re- 
search time. 

Staff  time  was  also  allocated  to  the  preparation  of  plans  and 
specifications   for  the  new  dental  building.     The  staff  work 
was  performed  on  this  project  jointly  with  the  personnel  in  tho 
Division  of  Research  Services, 
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TOTAL 
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111.      IDENTIFY  ANY  COOPEP.A.TING  UNITS  OF  THE  PUBLIC  HEALTH  SERVICE,    OR 
OTHER  ORGANIZATIONS,    PROVIDING  FUIOTS,    FACILITIES,    OR  PERSONNEL 
FOR  THIS  PROJECT  IN  FY  1957.      IF  C00PER.1TING  UNIT  IS  WITHIN  NIH 
INDICATE  SERIAL  NO(S): 


Form  Ho.   ORP-1  -  h  -  Calendar  Year  1956 

Octobv.T   1956 


PUBLIC  HEALTH  SERVICE  -  -  NATIONAL  INSTITUTES   OF  HE.ILTH 
INDIVIDUAL  PROJECT  P^PORT 

Part  C:     Honors,   Awards  &  Publications  l5.     NIDR  -   55 


SERIAL  NUI^ER 


16  -  17     None 


CLINICAL 
CENTER 


Calendar  Year  195^ 

PUBLIC  HEALTH  SERVICE   NATIONAL  INSTITUTES  OF  HEALTH 
INDIVIDUAL  PROJECT  REPORT 
Part  A.  Project  Description  Sheet  1.  13^32-33 


SERIAL  NUMBER 

2.  Clinical  Center  ■ 3.  Admissions  and  Followup  Department 

INSTITUTE  OR  DIVISION  LABORATORY;  BRANCH,  OR  DEPARTMENT 


, [ 5.  ^ ^ 

SECTION  OR  SERVICE  LOCATION  (IF  OTHER  THAN  BETHESDAj 


6.  Organization  and  administration  of  Admissions  and  Followup  Department 
PROJECT  TITLE 


7.  Miss  Beatr-JLC  N.  Marino 


PRINCIPAL  INVESTIGATOR 
8 .   None 


OTHER  INVESTIGATORS 


9.   IF  THIS  PROJECT  RESEMBLES,  COMPLEMENTS,  OR  PARALLELS  RESEARCH  DONE 
ELSEWHERE  IN  THE  PUBLIC  HEALTH  SERVICE  (WITHOUT  INTERCHANGE  OF  PER- 
SONNEL, FACILITIES  OR  FUNDS)  IDENTIFY  SUCH  RESEARCH:   (BY  SERIAL  NO.(S) 
IF  WITHIN  NIH). 

Not  applicable. 


10.  PROJECT  DESCRIPTION: 

Objectives:   (For  195?) 

To  correlate  the  functions  of  the  nursing  and  clerical  staff  so 
that  the  department  can  provide  the  best  possible  service  to  the 
patients  and  physicians. 

To  improve  the  lines  of  communication  within  the  department. 

To  broaden  and  carry  out  a  staff  education  program. 

To  study  methods  of  evaluation  of  personnel  performance. 

To  compile  a  manual  of  administrative  routines  and  directions  for 
the  department. 
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Methods  employed; 

New  inpatients,  readmissions  and  first  visit  of  followup 
patients  are  all  processed  in  an  admitting  area  of  the  department. 
The  followup  patients  are  scheduled  by  receptionists  in  three 
different  wings  of  the  department  which  have  been  assigned  to 
specific  institutes  on  designated  days  of  the  week.  The  transpor- 
tation unit  schedules  and  provides  transportation  for  patients. 

In  September,  1956,  the  initial  steps  to  combine  the  clerical 
functions  of  the  department  with  the  nursing  services  were  insti- 
tuted and  the  Normal  Control  Program  was  separated  from  the  Department. 

Progress  and  Improvement  Achieved  During  the  Year; 

An  increase  in  staff,  providing  for  better  coverage  of  clinic 
and  Clerical  areas. 

As  a  result  of  definite  doctor  assignments  and  of  adjusted 
clinic  schedules,  patients  are  seen  more  quickly,  with  a  minimum 
of  waiting. 
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TOTAL 
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FY '57 
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PROF 
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TOTAL 
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FY '57 
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X     RESEARCH 
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FOR  THIS  PROJECT  IN  FY  1957.   IF  COOPERATING  UNIT  IS  WITHIN  NIH 
INDICATE  SERIAL  NO(S): 


Not  Applicable. 
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SERIAL  NUMBER 


2.   Clinical  Center 


INSTITUTE  OR  DIVISION 


3.  Anesthesiology  Department 

LABORATORY,  BRANCH,  OR  DEPARTIvENT 


k%     Anesthesiology  Department 
SECTION  OR  SERVICE 


5. 


LOCATION  (IF  OTHER  THAN  BETHESDA) 


6.  Anesthesiology  Depagtment 


PROJECT  TITLE 


?•   C.  L.  Hehert,  M,D. ,  Chief 


PRINCIPAL  INVESTIGATOR 


J.  W.  Severinghaus,  M.D. ,  (In  charge  of  Anesthesia  Research  Laboratory), 

8.  John  E.  Merzig,  M.D.  ,  and  M.  G.  Bransome  (inhalation  Therapy) 

OTHER  INVESTIGATORS 

9.  IF  THIS  PROJECT  RESEMBLES,  COMPLEMENTS,  OR  PARALLELS  RESEARCH  DONE 
ELSE'//HERE  IN  THE  PUBLIC  HEALTH  SERV  CE  (WITHOUT  INTERCHANGE  OR  PERSONNEL, 
FACILITIES  OR  FUNDS),  IDENTIFY  SUCH  RESEARCH:   (BY  SERIAL  NO.  (s)  IF 
WITHIN  NIH). 

Resembles  no  other  project. 


PROJECT  DESCRIPTION: 

Description  of  objectives  and  activities  of  Anesthesiology  Depart- 
ment, Clinical  Center 

Objectives; 

The  primary  objective  of  the  Anesthesiology  Department  has  been 
to  provide  safe  anesthesiological  care  and  supportive  therapy  for 
patients  undergoing  therapeutic  and  diagnostic  surgical  procedures 
carried  out  by  the  surgical  services  of  the  several  Institutes.  Secondly, 
we  have  provided  all  types  of  inhalation  therapy  as  part  of  the  medical 
treatment  of  Clinical  Center  patients. 
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3.  The  cardiac  monitoring  device,  the  Telecor,  was  devised 
and  constructed, 

h,     A  new  type  of  demountable  plastic  tub  for  cooling  or 
warming  patients  on  the  operating  table  was  devised  and 
constructed, 

5,  A  new  project  was  begun  in  measuring  blood  oxygen  tensions 
by  polarographic  means.  Work  was  done  in  collaboration 
with  the  surgical  clinic  of  NHI  in  devising  an  extra 
corporal  circulation  apparatus. 
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Part  B:  Budget  Data 


11.  13^32-3^ 


SERIAL  NUMBER 


12.  BUDGET  DATA: 


ESTH-IATED  OBLIGATIONS 


MAN  YEARS 


DIP.ECT  REII43UP.SEMENT       TOTAL 


102,900         102,900 


FY '57 


BUDGETED  POSITIONS 


PROF 


OTHER 


7 


5 


FY '57 


TOTAL 

— 12~ 


PROF 


OTHSR 


PATIENT  DAYS 


TOTAL 


10 


13.  BUDGET  ACTIVITY; 

X  RESEARCH  /~7 

REVIEW  &  APPROVAL  /"~7 

BIOLOGIC  STANDARDS  /  / 


ADMINISTRATION 


ZZ7 


PROFESSIONAL  & 

TECHNICAL  ASSISTA^ICE    /  7 


Ik.      IDENTIFY  ANY  COOPERATING  UNITS  OF  THE  PUBLIC  HEALTH  SERVICE,  OR 
OTHER  ORGANIZATIONS,  PROVIDING  FUNDS,  FACILITIES,  OR  PERSONNEL 
FOR  THIS  PROJECT  IN  FY  1957.   IF  COOPERATING  UNIT  IS  WITHIN  NIH 
INDICATE  SERIAL  NO(S): 

During  the  first  six  months  of  the  year  Dr.  John  W,  Severinghaus 
conducted  the  Anesthesia  Research  Laboratory  under  the  auspices  of 
NHI,  Research  activities  of  this  laboratory  were  as  follows: 

1.  Studies  of  respiratory  physiology  in  man  with  particular 
reference  to  the  dead  space  were  carried  out. 

2,  Studies  were  made  of  the  temperature  gradients  during 
hypothermia  in  dogs  and  man«  These  studies  indicated 
that  the  esophageal  temperature  gave  a  truer  index  of 
the  core  temperature  of  the  body. 
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Part  C:  Honors,  Awards  &  Publications       15.    13^32-3^ 

SERIAL  NUlvBER 


16.  LIST  PUBLIOVTIONS  OTHER  THAN  ABSTRACTS  FROM  THIS  PROJECT  DURING 
CALENDiSJ'.  YEAR  1956. 

Severinghaus,  J.  W.,  "The  Telecor:  An  esophageal  probe  monitoring 
device  for  body  temperatirre,  stethoscopic  sounds  and  an  audible 
EKG."  Submitted  to  the  Review  of  Scientific  Instruments. 

Stupfel,  M,,  and  J.  W.  Sever icghaus,  "Internal  body  teraperature 
gradients  during  anesthesia  and  hypotherniia  and  the  effect  of 
vagotomy".  J.  Applied  Physiology.  In  pressc 

Severinghaus,  J.  W. ,  and  M.  Stupfel,  "Effects  of  hypothermia  on 
pulmonary  function" .  Presented  at  Federation  Meeting, 
Atlantic  City,  N.  J. 

The  above  papers  originated  from  the  work  done  by  Dr.  Severinghaus 
and  his  group, 

Egbert,  C.  L.,  L.  R.  Radlgan,  Jr.,  and  J.  W.  Severinghaus, 
"Management  of  Patients  during  Hypothermia".  Presented  at  Congress 
of  Anesthetists,  Miami.  April  Ik,   1956.  To  be  published  in  Current 
Researches  Analgesia  and  Anesthesia,  Jan,  1957* 

The  above  paper  originated  from  our  clinical  experiences  utilizing 
hypothermia. 

17,  LIST  HONORS  AND  AWARDS  TO  PERSONNEL  RELATING  TO  THIS  PROJECT  DURING 
CALENDAR  YEJiR   I956: 

Mr.  M.  G.  Bransome,  Inhalation  Therapist,  was  given  a  cash  award 
for  continuous  sustained  performance  of  duties  during  a  nine  month 
period  ending  April  1956. 
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SERIAL  NUMBER 


2.   Clinical  Center 3.  Professional  Services  Departcent 

INSTITUTE  OR  DIVISION  LABORATORY,  BRANCH,  OR  DEPARTI^ffiNT 


h.      Clinical  Pathology 5. 

SECTION  OR  SERVICE  LOCATION  (IF  OTHER  THAN  BETHESDA) 


6.  Clinical  Pathology  Department 


PROJECT  TITLE 


7.   George  Z.  Williams,  M.D. ,  Chief 


PRINCIPAL  INVESTIGATOR 

George  Brecher,  M.  D. j  Henry  Dickerson,  B.  S. ;  Elizabeth  Frame,  Ph.D.j 
Richard  Lee,  M.  D. ;  Arthur  Ness,  Ph.D.;  Hiroshi  Nishi,.  M.  S.j  Andrev/ 
Peacock,  Ph.D.  (NCI,  part-time);  James  C.  Peden,  Jr.,  M.  D.;  Ernest 
Singer,  M.  D. 

8.  Residents:  Bruce  Bellomy,  M.  D. ;  Thomas  Dutcher,  M.  D.;  Katherine 

Herrold,  M.  D. ;  Martin  Hicklin,  M.  D.y  Ruth  Kirschstein,  M.  D. 

OTHER  INVESTIGATORS 

9.  IF  THIS  PROJECT  RESEMBLES,  COMPLEMENTS,  OR  PARALLELS  RESEARCH  DONE 
ELSEWHERE  IN  THE  PUBLIC  HEALTH  SERVICE  (WITHOUT  INTERCHANGE  OF  'PER- 
SONNEL, FACILITIES  OR  FUNDS)  IDENTIFY  SUCH  RESEARCH:  (BY  SERIAL  NO.  (S) 
IF  WITHIN  NIH). 

Not  Applicable. 


10.   PROJECT  DESCRIPTION 

Objectives: 

The  Clinical  Pathology  Department,  Clinical  Center,  is  organized 
to  provide  laboratory  consultation  and  services  of  research  precision 
in  the  areas  of  hematoloty,  clinical  chemistry,  microbiology,  and 
special  diagnostic  procedures.  In  addition,  our  department  provides 
such  laboratory  procedures  as  we  are  equipped  to  perform  for  research 
purposes  on  these  patients  whenever  such  provision  by  centralized 
facilities  and  trained  personnel  is  economical  of  effort  and  cost. 
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Methods  and  Laboratory  Controls: 

Standard  laboratory  test  procedures  were  modified  to  increase 
precision  and  reproducibility  and  controls  were  instituted  to  avoid 
errors.  In  cooperation  with  the  Chiefs  of  the  Hematoloty  and  Clinical 
Chemistry,  .;the  Control  Laboratory  instituted  surveys  of  blood  chemistry 
and  counting  operations  utilizing  standardized  pooled  serums  and  patient 
sample  results  for  daily  control  charts.   Control  charts  vere  maintained 
for  sodium,  potassium,  cholesterol,  phosphorus,  white  blood  counts,  red 
blood  counts,  hemoglobin  determinations  and  mean  corpuscular  hemoglobin 
determinations.  These  charts  indicated  excellent  control  of  the  general 
accuracy  and  reproducibility  of  test  procedures  during  the  test  periods. 
Occasional  discrepancies  were  detected  and  analyzed  to  determine  and 
correct  the  causes.   (Ref.  appended  chart). 

In  addition,  the  Control  Laboratory  Service  completed  the  evalua- 
tion of  calcium  determination  in  blood  and  urine  by  flame  photometry 
and  established  this  as  a  routine  procedure  in  the  Clinical  Chemisty  y 
Service.   They  continued  studies  on  the  dye  binding  properties  of  blood 
albumin  because  there  are  occasional  patients  whose  dye  binding  capacity 
is  considerably  out  of  the  normal  range  and  unexplained.  The  study 
must  be  continued  to  determine  the  cause  for  this  phenomenon  because 
the  dye  binding  capacity  is  the  basis  for  determining  blood  albumin. 
Paper  electrophoretic  technique  for  serum  proteins  and  hemoglobins  was 
set  up,  evaluated  by  comparison  with  the  Tiselius  method  and  instituted 
as  a  routine  measure  for  study  of  patients'  samples.  A  project  to 
examine  and  evaluate  the  more  sensitive  methods  for  determination  of 
serum  magnesium  has  been  started  and  will  be  continued  in  order  to 
select  the  most  sensitive  and  yet  most  reliable  method  for  routine 
use.  Methods  have  been  set  up  for  determiiaation  of  urinary  17  keto 
steroids  and  corticoids  and  early  in  1957  '^re  hope  to  establish  these 
as  routine  procedures.  During  the  last  six  weeks  we  have  started  to 
evaluate  an  autoanalyzer  from  the  Technicon  Company  of  New  York. 
This  instrument  vras  developed  by  Dr.  Skeggs  of  V/estern  Reserve 
University  Medical  School  for  automatic  accurate  analysis  of  blood 
sugar  and  urea  nitrogen.  It  utilizes  well  established  chemical  pro- 
cedures on  the  basis  of  comparative  concentrations  and  continuous 
flow  spectrophotometry  and  records  the  results  at  the  rate  of  1+0  per 
hour.  If  found  practical,  reliable,  and  accurate,  it  will  contribute 
very  much  to  efficiency  in  our  department. 

Services: 

During  the  calendar  year  of  1956,  2U14-,  509  laboratory  test  pro- 
cedures were  performed  and  reported  on  an  average  patient  census  of 
302  in  the  6  Institutes  for  a  total  of  93,87c  patient- work- days.  The 
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accompanying  chart  and  table  depick  the  rate  of  increase  as  well  as 
the  absolute  levels  of  test  procedures  performed  .and  relates  them  to 
the  average  patient  census  for  each  month  of  the  calendar  year  and  ■ 
the  number  of  patient-work-day  -  follow-up  visits. 

Problems: 

Personnel  and  workload: 

The  major  problems  during  the  present  year  were  due  to  dispro- 
portionate workload  in  relation  to  the  available  technical  staff  and 
difficulties  of  obtaining  specimen^-  early  enough  each  morning  to  start 
the  day's  work  at  8:30.  The  attrition  rate  of  personnel  in  our  depart- 
ment for  this  year  was  23fc>.   Only  recruiting  of  technologists  is  still 
difficult  because  of  the  short  supply  of  well- qualified  persons  in 
this  field  and  the  marked  disparity  in  salary  scale  for  technologists 
in  medical  laboratories  in  comparison  to  positions  with  higher  grades 
and  salaries  they  can  obtain  in  clinical  and  basic  research  laboratories. 

Recruitment  has  been  slow  and  discouraging  for  new  positions  and 
replacements  due  largely  to  the  lack  of  qualified  candidates' 'and  the ■ 
delays  in  the  Civil  Service  Commission  of  grading  examinations.  An  ■ 
attempt  was  made  to  correct  this  situation  by  requesting  authority  from 
Civil  Service  to  establish  a  training  school  for  medical  technologists 
in  bur'  'department.  Authority  was  refused  by  Civil  Service  Commission- 
on  the  grounds  that  the  GS-3  registry  is  ample  to  fulfill  our  needs.  '' 
In  reply  to  an  invitation  from  Civil  Service  Commission,  we  subitiittfed-' 
recommendations  for  reclassification  and  addition  of  a  new  professional 
series  of  medical  technology  called  "Clinical  Pathology  Technologists" 
patterned  on  standards  of  Bacteriologists,  Biologists  and  Chemists, 
starting  with  college  graduation  at  grade  ^, 

During  the  year  an  exhibit  of  Medical  Technology  in  the  Clinical 
Center  was  constructed  by  the  Medical  Illustration  Department.   It 
will  be  loaned  to  the  colleges  in  nearby  states. 

Progress: 

During  the  calendar  year,  further  improvements,  stream- lining  and 
shortening  test  procedures  were  accomplished.  The  organization  of  the 
individual  laboratories  vras  improved  to  increase  efficiency  in  time  .  . 
and  effort  expended  by  technologists.  Examinations  are  accomplished 
by  grouping  specimens  into  large  batches  for  each  analytical  procedure. 

As  mentioned  in  the  annual  report  for  1955  under  "Plans",  the 
management  analysis  group  of  NIH  were  invited  to  assist  the  staff  of 
Clinical  Pathology  Department  in  a  survey  study  for  more  efficient 
operation. 
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In  the  area  of  mechanization  and  improved  instrumentation,  the 
Coulter  Electronic  Counter  ie  now  an  integral  part  of  our  hematology 
operation.   It  saves  time  of  one  to  two  technologists  and  has 
increased  the  capacity  of  our  laboratory.  Similar  evaluations  of 
the  Arithmometer  and  Chemical  Blood  Autoanalyzer  are  under  vmy. 
Devices  for  automatic  high-speed  pipetting  and  automatic  chloride 
analyses  are  under  study. 

Significance  of  the  Activities  of  the  Clinical  Pathology  Department 
to  The  Clinical  Research  Program: 

The  diagnostic  laboratory  procedures  and  follow-up  evaluation  of 
patients  by  chemical,  hematological,  and  microbiological  procedures 
are  basic  to  all  clinical  research.  As  expected,  proper  care  of 
research  patients  requires  much  more  than  customary  laboratory  exam- 
inations.  The  division  of  so-called  "patient  care  procedures"  and 
"research  procedures"  is  impossible  in  daily  practice  in  a  research 
hospital.   Furthermore,  when  a  patient  is  under  treatment  by  a  new 
procedure,  it  is  to  the  best  interests  of  the  patient  and  mandatory 
for  his  proper  care  that  repeated  and  pertinent  laboratory  tests  be 
done  to  avoid  unexpected  or  hazardous  situations.   The  laboratory 
data  are  also  of  much  importance  in  proper  evaluation  of  the  clinical 
research  observation.  The  amount  of  clinical  pathology  required 
depends  considerably  on  the  type  of  clinical  research;  as  indicated 
in  the  following  table.  Very  ill  patients  in  NCI  and  NIAID  require 
two  or  three  times  the  patient  laboratory  care  demanded  by  metabolic 
and  surgical  problems. 

Average  Monthly  Test-Procedure  Volume  by  Patient  Categories 

1956 


Cancer 

138 

Metabolic 

k9 

Heart 

63 

Microbiological 

125 

Neurological 

2k 

Mental 

7 

Dental 

69 

Examples  of  Progress  and  Significance  of  Special  Procedures  and  Services 
Required  by  the  Research  Nature^  of  the  Patients  in  the  Clinical  Center 

Diagnostic  Virology 

For  the  past  two  and  a  half  years  there  have  been  frequent  requests 
for  diagnostic  virology  service.  A  Virology  Diagnostic  Laboratory  was 
included  in  the  original  plans  for  Clinical  Pathology,  but  the  need  had 
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not  been  sufficient  to  justify  diversion  of  our  main  efforts  into 
this  area  until  now.  A  survey  of  the  actual  needs  and  available 
services  in  diagnostic  virology  were  completed  in  November.  This 
survey  and  conferences  with  the  Clinical  Directors  involved 
indicate  that  provision  of  diagnostic  virology  in  the  Clinical 
Center  constitutes  an  actual  need  which  will  increase  considerably 
in  the  future,  and  must  be  solved  soon  by  either  contracting  this 
work  to  an  outside  agency  or  by  developing  our  own  screening 
facility  in  Clinical  Pathology. 

Clinical  Chemistry 

The  following  procedures  were  established  for  examination  of 
patient  specimens,  in  addition  to  the  procedures  which  had  been 
offered  the  previous  year. 

Choline  Esterase  Blood  protein-bound  iodine 

Ascorbjlc  Acid  Fecal  fat 

Blood  jpH  Fecal  Urobilinogen 

..     Serum  protein  paper  electrophoresis 

Paper  chromatographic  identificat;ion  of  urine  sugars 

Hematology 

-  A  new  fibrinogen  method  has  been  developed  which  utilizes  a 
method  of  direct  reading  on  the  DU  spectrophotometer  without  the 
necessity  of  micro  Kjeldahl  digestion.  A  new  Arithmometer  was 
designed  with  modifications  and  improvements  suggested  by  our 
evaluation  last  year.  We  are  now  retesting  its  usefulness  for  white 
cell  counting.  This  should  save  considerable  technologist  time  if  it 
is  proven  reliable  and  accurate. 

Microbiology 

Phage  typing  of  enteric  organisms  has  been  instituted  and  a 
study  of  the  chromogenic  acid  fast  organisms  from  Clinical  Center 
patients  is  under  way  to  distinguish  them  Trom  pathogenic  tuberculosis 
organisms. 

Adaptation  of  Research  Technics.   The  ultraviolet  television 
microscope  has  been  utilized  further  for  examination  of  fresh  bone 
marrow  preparations  for  correlation  with  diagnostic  information  from 
phase  microscopy  and  stained  smears. 


Form  No.  ORP  1  (Concl'd)  Calendar  Year  1956 

Serial  No.  13^32-37 


Proposed  Activities  for  the  next  calendar  year 


The  objectives  of  this  Department  in  patient  service  are  such 
that  clinical  pathology  procedures  with  new  applications  from  the 
research  fields  of  medical  physics,  medical  chemistry,  and  medical 
biology,  will  be  required  as  long  as  the  Clinical  Center  operates 
for  clinical  research.   In  addition,  specific  objectives  include 
further  emphasis  on  evaluation  and  development  of  instrumental  and 
mechanical  methods  for  improving  the  speed  and  accuracy  of  diagnostic 
procedures.  \le   are  in  the  process  of  establishing  methods  for 
determination  of  urinary  keto  steroids  and  corticoids  and  plan  to 
thoroughly  study  our  glucose  method  for  standardization  of  the 
autoanalyzer  and  to  evaluate  the  accuracy  of  the  current  technics. 
It  has  been  found  recently  that  it  v/ill  be  necessary  to  check  the 
methods  now  utilized  for  determination  of  urine  urea. 

Control  Charts  on  standard  pooled  frozen  sera  will  be  continued 
in  all  areas  where  applicable  in  order  to  closely  watch  the  accuracy 
and  reproducibility  of  our  methods.   Continued  studies  will  be  done 
to  establish  the  accuracy  and  to  improve  the  reproducibility  of 
methods  for  serum  magnesium  and  other  similar  analytical  procedures 
as  problems  develop. 

As  indicated  above,  the  need  for  diagnostic  virology  is  becoming 
more  important  and  several  alternative  plans  for  solving  this  problem 
will  be  submitted  for  consideration. 
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SERIAL  NUl^ER 


12.  BUDGET  DATA: 


ESTIMATED  OBLIGATION 

illMBI^SEl^ 
"U86, 100 


DIRE CT  REIMBURSEMENT  TOTAL 

U88,100 


FY '57 


PROF 


MAN  YEARS 


OTHER 


59.5 


TOTAL 


BUDGETED  POSITIONS 


PROF 


15 


OTHER 

-ST" 


TOTAL 


FY'57 

13.  BUDGET  ACTIVITY: 

RESEARCH  (SERVICE)  JTj 
REVIEW  &  APPROVAL  /  7 
BIOLOGIC  STANDARDS  /  J 


PATIENT  DAYS 


ADMINISTRATION 


_/ 


PROFESSIONAL  & 

TECHNICAL  ASSISTANCE  /   7 


IDENTIFY  ANY  COOPERATING  UNITS  OF  THE  PUBLIC  HEALTH  SERVICE,  OR 
OTHER  ORGANIZATIONS,  PROVIDING  FUNDS,  FACILITIES,  OR  PERSONIffiL 
FOR  THIS  PROJECT  IN  FY  1957-   IF  COOPERATING  UNIT  IS  WITHIN  NIH 
INDICATE  SERIAL  NO(S): 

NCI  (research  project  of  Chief -George  Z.  Williams,  Serial  No.  201 
NCI-Field  Investigation  Branch  (test  evaluation-Dr.  Peacock, 

Serial  No.  112) 

NIAMD-Hematology  Section  (research  project  of  Dr.  Brecher 

Serial  No.  obj 
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Part  C:  Honors,  Awards  &  Publications       15'      13^32-37 

SERIAL  NUiVBER 


16.  LIST  PUBLICATIONS  OTHER  THAN  ABSTRACTS  FROM  TEES  PROJECT  DURING 
CALENDAR  YEAR  1956: 

Evaluation  of  Electronic  Red  Blood  Cell  Counter  by  George  Brecher, 
M*  D.,  Marvin  Schneiderman,  M.  A.,  and  George  Z.  VJilliams,  M.  D, 

Direct  Observation  of  Cellular  Absorption  by  Ultraviolet  Television 
Microscopy  by  George  Z.  Williams,  M.  D. 

A  Study  of  the  Penn-Kall  Seroflocculation  Reaction  for  Cancer,  by 
Andrew  C.  Peacock,  Ph.D.  and  George  Z.  Williams,  M.  D. 

17.  LIST  HONORS  AND  AWARDS  TO  PERSONNEL  RELATING  TO  THIS  PROJECT  DURING 
CALENDAR  YEAR  I956. 

Cash  Awards  made  to  following  personnel: 

Kathryn  Hilliard,  Jullia  Pastewka,  Dorothy  Egan,  Martha  Schoonover, 
Jeanne  Brown,  Anne  Jennings,  Anne  Stampe,  Dorothy  Moore,  Sarah 
TuQhy,  Roena  Bayes,  Minna  Feld,  Anastasia  Stanley,  Henry  Dickerson. 

Letter  of  Commendation  awarded  to  following  personnel: 

Janet  Brooks,  Joan  Dorman,  William  C.  Bowie,  Jr.,  Mary  Johnston, 
Thomas  Rayford,  Caroline  A.  Rowan,  Vivian  Thierry,  Ada  Murphy, 
Alice  Wayerski,  Rema  J.  Gillette. 
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SERIAL  NUMBER 


Clinical  Center 


INSTITUTE  OR  DIVISION 


3.  Professional  Services  Dept. 

LABORATORY,  BRANCH,  OR  DEPARTMENT 


k.     Dental  Department 


SECTION  OR  SERVICE 


LOCATION  (IF  OTHER  THAN  BETHESDAj 


6.  Dental  Department 


PROJECT  TITLE 


7.  Dr.  Ralph  S.  Lloyd 


PRINCIPAL  INVESTIGATOR 


Dr.  .Herbert  Swraiov;  D.  John  H.  Duffy,  Dr.  Jerry  D.  Nis wander, 
8.     Dr.  Norman  Buckman — 


OTHER  INVESTIGATC»S 


9   IF  THIS  PROJECT  RESEMBLES,  COMPLEMENTS,  OR  PARALLES  RESEARCH  DONE 
ELSEWHERE  IN  THE  PUBLIC  HEALTH  SERVICE  (WITHOUT  INTERCHANGE  OF  PER- 
SONNEL, FACILITIES  OR  FUNDS)  IDENTIFY  SUCH  RESEARCH:  (BY  SERIAL 
NO.  (S)  IF  WITHIN  MH). 

Not  applicable 


10.  PROJECT  DESCRIPTION: 

Project;  Dental  Department,  Clinical  Center 
OBJECTIVES ; 

The  objective  of  this  Department  is  to  provide  a  complete 
diagnostic  and  dental  treatment  service  for  the  various  institutes  of 
the  National  Institutes  of  Health. 
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Methods  employed; 

It  ie  the  aim  of  the  dental  dapartment  to  perform  a  complete 
dental  examination  on  every  patient  when  requested.  Recoianendations 
for  treatment  where  made  and  where  requested,  dental  treatment  v/as 
rendered  to  those  examined.  Full  mouth  dental  radiograph*  were  included 
in  every  dental  examination. 

Number  and  Kinds  of  Major  Services  Rendered; 

The  Dental  Department  is  prepared  to  and  did  render  every  type  of 
dental  treatment  which  was  found  necessary  to  perform  on  the  patients 
examined.  The  number  of  dental  treatments  eire  still  progressively 
increasing  from  month  to  month,  just  as  they  were  last  year.  It  is  not 
our  aim  to  render  complete  dental  treatment  for  all  of  the  patients  who 
are  admitted  to  the  Clinical  Center.  We  do,  however,  attempt  to  perform 
dental  treatment  on  those  patients  which  would  aid  research.  There  are 
many  patients  who  could  not,  because  of  their  physical  condition  obtain 
dental  treatment  from  any  other  source.  A  great  percentage  of  the 
patients  of  the  Clinical  Center  are  in  need  of  dental  services,  and  it 
is  our  in^jression  that  many  of  them  could  not  afford  the  ssune,  and  that 
many  of  them  have  dental  conditions  which  directly  affect  their  health, 
and  their  utilization  in  research  projects  in  other  Institutes.  We 
attempt  to  determine  if  the  patients  have  a  private  dentist,  and  if  they 
can  afford  the  services  of  a  private  dentist.  If  at  all  possible,  we 
recommend  that  they  return  to  him  to  have  their  work  completed. 

Major  Problems  Encounted; 

The  dental  staff  has  reached  the  point  where  it  is  complete, 
according  to  our  organization  plans  laid  out  previously.  There  are  no 
further  plans  for  additions  to  the  staff,  unless  it  is  determined  that 
a  change  in  conditions  regarding  the  treatment  of  patients  or  demand 
for  services  shows  such  a  need.  We  are, so  far,  meeting  all  the  require- 
ments den»nded  of  us,  and  anticipate  that  we  will  be  able  to  satisfacto- 
rily do  the  same  in  the  future  with  our  present  organization. 

We  have  obtained  the  services  of  a  young  orthodontist,  assigned 
to  the  Growth  and  Development  Section  of  the  Nation  Institute  of  Dental 
Research.  He  is  handling  our  obligations  encounted  in  the  Clinical 
Research  in  this  area  by  previous  investigators.  He  is,  also  planning 
some  clinical  research  projects. 

Arrangements  have  been  made  with  the  Chief  of  our  Pharmacy  Depart- 
ment, for  them  to  take  over  the  responsibility  for  handling  our  supplies. 
The  supplies  have  created  a  problam  in  our  area*  because  we  have  had  no 
one  on  our  staff  who  could  accept  this  responsibility  according  to  their. 
job  description  and  job  rating. 
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Importan-t  Fyogress  Achieved; 

Arrangements  have  been  made  for  a  meeting  of  the  D.  C.  Dental 
Society  to  be  held  in  the  Clinical  Center  this  year.  Perhaps,  this 
would  be  a  significant  contribution  by  us,  if  it  were  continued  from 
year  to  year.  Without  question,  it  would  serve  as  a  means  of  advertis- 
ing our  needs  for  patient  referral  in  research  projects  of  all  Institutes. 
The  assigning  of  patients'  beds  to  the  National  Institute  of  Dental 
Research,  was  accomplished  sometime  previously.  The  patient  responsi- 
bility, and  these  inpatients,  were  assumed  in  part  by  the  staff  of  the 
dental  department. 

The  Committee  of  Hospital  Accreditation  of  the  American  Dental 
Association  inspected  the  hospital  during  the  past  year,  and  we  were 
assured  that  we  would  be  approved  in  due  time,  after  the  meeting  of  the 
National  Committee.  Plana  are  being  instituted  for  a  dental  residency 
training  program  in  the  field  of  oral  pathology.  So  far,  it  is  agreed 
that  the  responsibility  for  this  program  should  rest  in  the  Chief  Dental 
Officer  of  the  Clinical  Center. 

SlgnificaAce  to  Clinical  Research  Program; • 

Many  clinical  projects  of  other  institutes  were  facilitated  by 
dental  treatment.  Rehabilitation  of  masticatory  apparatus  in  debilitated 
patients  was  of  help.  Emergency  dental  procedures  are  constantly  arising 
wherever  a  large  number  of  patients  are  assembled,  and  were  successfully 
treated  in  every  case.  Many  special  dental  consultations  related  to 
patient  care  were  handled.  The  dental  department  furnished  facilities, 
and  in  some  cases  some  personnel  time  for  clinical  dental  research. 

Several  clinical  research  projects  are  teing  participated  in 
by  the  staff  of  the  Dental  Department.  A  study  of  the  effects  of  prema- 
ture contacts  on  the  health  of  the  periodontium  is  still  under  way. 
Dr.  Swerdlow,  a  member  of  the  staff  of  the  Dental  Department,  has  com-" 
pleted  a  significant  study  on  the  effect  of  high  speed  drilling  techniques 
on  the  health  of  the  dental  pulp.  This  has  been  reported  at  several  ■- 
meetings,  and  plans  are  under  way  for  other  such  reports  and  publications. 
Dr.  Lloyd  gave  a  paper  at  the  Society  for  Cleft  Palate  Rehabilitation  at 
their  annual  meeting  on  the  utilization  of  the  cephalometor  in  the  posi- 
tion of  the  bulb  obturator.  This  is  being  published  in  "The  Journal  of 
Prosthetic  Dentistry."  A  number  of  other  clinical  studies  by  the  staff 
of  the  National  Institute  of  Dental  Research,  required  the  f acilitifegf- - 
of  the  Dental  Department,  and  the  assistance  of  our  staff. 
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In  the  field  of  maxillo-facial  prostheses,  a  number  of  patients 
of  the  National  Cancer  Institute,  The  National  Institute  of  Neurological. 
Dieseases  and  Blindness,  and  The  National  Institute  of  Arthritis  and 
Metabloic  Diseases  vjere  benefited  by  special  prosthetic  devices.  Clini- 
cal research  in  methods  of  treatment  of  cleft  palate  patients  utilizing 
prosthetic  devices  is  under  study. 

Proposed  Course  of  Project: 

A  member  of  the  staff  of  the  Dental  Department,  Dr.  Peter  J.  Coccaro, 
was  detailed  to  post-graduate  School  of  Orthodontia  and  Growth  and  Develop- 
ment at  the  Eastman  School  of  Medicine  and  Dentistry,  Rochester,  New  York. 
Ee  will  be  in  training  for  two  years.  So  far,  the  first  portion  of  his 
training  has  been  paid  for  by  the  Clinical  Center. 
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SERIAL  NUl^iBER 


12,     BUDGET  DATA: 


ESTIMATED  OBLIGATIONS 


IvlAN  YEARS 


DIRECT  REIMBURSEMENT       TOTAL 


PROF 


OTHER 


TOTAL 


123,000 


123,000 


FY'57 


12 


BUDGETED  POSITIONS 


PATIENT  DAYS 

PROF       OTHER 

TOTAL 

6          Ik 

20 

FY'57 

13.  BUDGET  ACTIVITY: 

RESEARCH 

ZZ7 

ADMINISTRATION 

/  / 

■  REVIEW  &  APPROVAL 

zzz 

PROFESSIONAL  & 

TECHNICAL  ASSISTANCE 

/  / 

BIOLOGIC  STANDARDS 

ZZ7 

lU.  IDENTIFY  ANY  COOPERATING  UNITS  OF  THE  PUBLIC  HEALTH  SERVICE,  OR 
OTHER  ORGANIZATIONS,  PROVIDING  FUNDS,  FACILITIES,  OR  PERSONNEL 
FOR  THIS  PROJECT  IN  FY  1957.  IF  COOPERATING  UNIT  IS  WITHIN  NIH 
INDICATE  SERIAL  NO(S): 

The  Dental  Department  has  instituted  several  cooperative  research 
studies  in  conjunction  with  the  National  Institute  of  Dental  Research. 
They  are : 

1.  The  effects  of  premature  contacts  and  trauma  on  health 
of  the  periodontoclasia. 

2.  Tissue  resistance. 

3.  Stomatitis  and  gingivitis. 

k.     Affects  of  drilling  techniques  on  the  dental  pulp, 
5.  Cleft  palate  prosthetics. 
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SERIAL  NUMBER 


l6c  LIST  PUBLICATIONS  OTHER  THAN  ABSTRACTS  FROn  THIS  PROJECT  DURING 
CALENDAR  YEAR  19^6: 

"Prosthetic  Rehabilitation  of  A  Cleft  Palate  Patient  Subsequent 

To  Multiple  Surgical  and  Prosthetic  Failures o" 

Ralph  S.  Lloyd,  D.DoS. 

Published  in  "The  Journal  of  Prosthetic  Dentistrye" 


17 0  LIST  HONORS  AND  AWARDS  TO  PERSONNEL  RELATING  TO  THIS  PROJECT  DURING 
CALENDAR  YEAR  1956: 

Not  applicableo 
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Part  A.  Project  Description  Sheet         1.  13^32-35 

SERIAL  NUMBER 

2.   Clinical  Center 3- 


INSTITUTE  OR  DIVISION  LABORATORY,  BRANCH,  OR  DEPARTMENT 


k.     Diagnostic  X-ray  Department   5- . 

SECTION  OR  SERVICE  LOCATION  (IF  OTHER  TEAi^  BETHESDA) 


6.  Diagnostic  X-ray  Department 


PROJECT  TITLE 


7.  Dr.  Theodore  F.  Hilbish 


PKXNC.TPAL  INVESTIGATOR 


8.  Dr.  Eugene  L.  Bronstein,  Dr.  Byron  E.  Besse,  Jr.,  Dr.  Lee  B.  Lusted 
OTHER  INVESTIGATORS 


9.   IF  THIS  PROJECT  RESEMBLES,  COMPLEMENTS,  OR  PARALLELS  RESEAJ^CH  DONE 
ELSEV/HERE  IN  THE  PUBLIC  HEALTH  SERVICE  (WITHOUT  INTERCHANGE  OF  PER- 
SONNEL, FACILITIES  OR  FUNDS),  IDENTIFY  SUCH  RESEARCH;   (BY  SERIAL 
NO.  (S)  IF  V7ITHIN  NIH). 

Not  applicable 


10.   PROJECT  DESCRIPTION: 

Project; 

Diagnostic  X-ray  Department,  Clinical  Center. 

Oh jectives: 

The  objective  of  this  Department  is  to  provide  a  complete 
diagnostic  radiological  service  for  the  various  Institutes  of  the 
National  Institutes  of  Health. 
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Methods  Employed: 

In  order  to  accomplish  the  above  objectives,  trained  personnel 
and  suitable  X-ray  equipment  vere  procured.  All  types  of  radiographic 
examinations  were  performed  during  calendar  year  1956. 

Number  and  Kinds  of  Major  Services  Rendered: 

A  total  of  29,96U  X-ray  examinations,  exclusive  of  animal  radio- 
graphy and  photofluorograms,  were  performed  during  the  12-month 
period  from  December  1,  1955  through  November  30,  195d*' 

Table  I  reflects  the  workload  by  Institute  on  a  monthly  basis 
for  both  inpatients  and  outpatients.   Table  II  portrays  the  same 
data  by  Institute  on  an  annual  basis.   The  special  radiographic 
studies  consummated  during  the  12-month  period  specified  are  depicted 
in  Table  III. 

As  In  preceding  years,  numerous  radiocraphic  procedures  were" 
completed  upon  request  on  animals.   It  is  anticipated  that  animal 
radiography  will  be  materially  expanded  in  1957  when  full-time  animal 
radiographic  equipment  is  available  in  the  Clinical  Center. 

A  total  of  3^20  photofluorograms  were  procured,  processed  and 
interpreted  by  the  Diagnostic  X-ray  Department.  Approximately 
one-half  of  this  number  represents  films  on  outpatients  and  hospital 
admissions.  The  other  half  were  photofluorograms  obtained  on 
employees  during  the  annual  chest  X-ray  screening  program  at  the 
National  Institutes  of  Health. 

In  addition  to  extensive  radiological  services  provided,  a  series 
of  lectures  were  initiated  for  staff  members  of  the  Clinical  Center. 
These  lectures  were  undertaken  on  the  request  of  numerous  physicians. 
These  involve  didactic  instruction  on  the  various  phases  of 
diagnostic  radiology. 

Major  Problems  Encountered: 

The  one  outstanding  problem  that  plagued  the  Department  through- 
out the  year  was  the  difficulty  of  employing  X-ray  technicians.  As 

*This  period  \ras   adopted  since  data  were  available  for  these  months. 
If  December  1956  were  utilized  instead  of  December  1955^  a-pproximately 
UOO  additional  studies  would  have  been  reflected  in  the  total  number 
of  X-ray  examinations. 
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the  workload  steadily  increased  throughout  the  year,  the  need  for 
additional  technicians  became  more  acute.  Several  suitable  candidates 
were  located  but  technician  register  requirements,  clerical  shortages, 
and  Civil  Service  delays,  frustrated  all  attempts  at  employing 
technicians.  Not  a  single,  full-time,  permanent  X-ray  technician  was 
secured  during  the  12-month  period  specified  above.  As  of  this 
writing,  it  appears  that  two  full-time  technicians  will  be  employed 
during  December  1956.   This  will  meet,  in  part,  the  immediate  needs 
of  the  Department  but  real  effort  will  be  required  and  expended  in  an 
attempt  to  alleviate  this  same  problem  during  the  ensuing  year. 

Important  Progress  Achieved: 

A  Seimen's  Universal  Planigraph  was  installed  providing  special 
facilities  for  horizontal  and  vertical  laminography.  ll-'is  unit  will 
also  be  used  for  intravenous  pyelography  when  the  requested  self- 
centering  tray  and  the  special  multi-film  holding  cassette  are 
delivered. '  This  equipment  permits  as  many  as  six  laminographic 
films  on  a  single  X-ray  exposure,  thus  appreciably  reducing  the 
X-radiation  to  patients  and  greatly  decreasing  the  time  of  examination. 

Plastic  tubes  for  transportation  of  exposed  but  undeveloped  films 
from  radiographic  rooms  to  the  darkroom  were  perfected  and  put  into 
active  use.  These  tubes  have  proved  to  be  very  valuable  and  are  free 
of  repair  and  replacement  problems. 

Double  banks  of  X-ray  film  view  boxes  i/ere  installed  in  staff 
viewing  rooms.  These  view  boxes  have  greatly  facilitated  the 
interpretation  of  multi-film  serialographic  X-ray  examinations.  A 
"gravity- grip"  type  of  film  holder  was  designed  by  the  Department. 
This  has  proved  to  be  more  efficient  than  commercial  devices  and  the 
cost  is  but  a  fraction  of  similar  products  on  the  market. 

A  complete  diagnostic  radiological  service  was  provided  for  all 
Institutes  at  the  Clinical  Center.  All  requests  for  radiological 
studies  were  fulfilled  and  many  special  radiographic  procedures  were 
accomplished. 

Significance  to  Clinical  Research  Program: 

As  in  preceding  years,  the  majority  of  the  clinical  research 
programs  in  progress  at  the  Clinical  Center  vere   dependent  on  X-ray 
control.  The  evaluation  of  the  efficacy  of  many  drugs,  viruses,  and 
antibiotics,  as  well  as  radiographic  therapy  was  dependent  on 
periodic  X-ray  examinations.  Many  of  the  research  studies  could  not 
have  been  undertaken  without  the  service  provided  by  the  Diagnostic 
X-ray  Department. 
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Proposed  Courcc  of  the  Project: 

The  activities  of  the  Diagnostic  X-ray  Department  will  be  governed 
to  a  large  extent  "by  the  needs  of  the  Institutes.  Any  tj-pe  of  diagnos- 
tic procedures  requested  will  be  accomplished  by  the  Department,  if  at 
all  possible.   Toward  this  end,  special  radiographic  techniques  have 
been  and  will  continue  to  be  developed  within  the  Departnent.  Likewise, 
special  equipment  will  be  procured  or  designed  to  meet  the  requirements. 
Every  effort  will  be  expended  to  provide  films  of  excellent  diagnostic 
quality  in  order  to  facilitate  and  guide  research  activities  by  the 
various  Institutes. 
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11.  13^32-35 


SERIAL  NUMBER 


MAN  YEARS 


DIRECT  REIMBURSEMENT  TOTAL 


PROF 


OTEtER 


TOTAL 


FY '57 


171,200 


BUDGETTED  POSITIONS 


171,200 


22 


27 


PROF 


OTHER 


TOTAL 


-2B" 


PATIENT  DAYS 


23 


FY '57 


13.  BUDGET  ACTIVITY; 

X  RESEARCH  /~7 

REVIEW  &  APPROVAL   /"~7 
BIOLOGIC  STANDARDS  /"~7 


ADMINISTRATION 


£7 


PROFESSIONAL  & 

TECHNICAL  ASSISTANCE    /  J 


li+.  IDENTIFY  ANY  COOPERATING  UNITS  OF  THE  PUBLIC  HEALTH  SERVICE,  OR 
OTHER  ORGANIZATIONS,  PROVIDING  FUNDS,  FACILITIES,  OR  PERSONNEL 
FOR  THIS  PROJECT  IN  FY  1957.   IF  COOPERATING  UNIT  IS  WITHIN  NIH 
INDICATE  SERIAL  NO(S); 


Funds  for  operation  of  the  Diagnostic  X-ray  Department  are 
provided  by  the  Institutes  on  a  pro-rata  basis.  The  major 
function  of  the  Department  is  that  of  research  service. 
However,  certain  research  studies,  of  a  more  or  less  inde- 
pendent nature,  are  undertaken  by  the  Department  in  cooperation 
with  pharmaceutical  companies.  Likewise,  equipment  im- 
provements and  diagnostic  techniques  are  developed  throtigh 
experience.  Several  such  activities  undertaken  during  the 
past  year  are  listed  as  follows : 
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The  efficacy  of  teridax  and  telepaque  was  evaluated  as 
contrast  agents  in  cholecystography.  These  products  were 
provided  to  the  Department  without  charge  by  the  respective 
pharmaceutical  companies.  This  investigation  lead  to  the 
conclusion  that  telepaque  was  more  effective  and  better 
tolerated  than  teridax. 

A  similar  investigation  was  conducted  on  a  cooperative  basis 
utilizing  the  products  of  miokon,  renografin,  and  hypaque. 
This  study  revealed  that  hypaque  was  the  most  suitable  product 
for  intravenous  pyelography. 

A  "gravity-grip"  X-ray  film  holder  was  designed  within  the 
Department  and  fabricated  by  the  Metal  Shop  in  the  Clinical 
Center.  This  type  of  holder  was  installed  throughout  the 
Department  at  a  very  low  cost  and  proved  to  be  very  effi- 
cacious, facilitating  the  rapid  interpretation  of  films. 

As  indicated  previously,  a  plastic  cylinder  for  film  trans- 
portation was  designed  and  produced  within  the  Clinical  Center, 
This  film  container  has  expedited  the  handling  of  films  and  has 
circumvented  the  necessity  of  frequent  repairs  such  as  were 
encountered  with  the  use  of  our  previous  metal  cylinders. 
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l6.   LIST  PUBLIOWIONS  OTHER  THAN  ABSTRACTS  FROM  THIS  PROJECT  DURING 
CALENDAR  YEAR  I956: 

McAfee,  John  G. ;  Hilbish,  Theodore  F. ;  and  Stewart,  K.  Royal,  "Angio- 
cardiography in  the  Preoperative  Diagnosis  of  Mitral  Stenosis  and 
Insufficiency."  RADIOLOGY,  Vol.  67,  No.  6,  321-332,  September  1956. 

Hilbish,  T.  F.  "Roentgen  Manifestations  of  Malignant  Melanoma." 
Accepted  for  publication  by  the  AMERICAN  JOURNAL  OF  ROENTGENOLOGY, 
RADIUM  THERAPY  AND  NUCLEAR  MEDICIM. 

Hilbish,  Theodore  F. ,  and  Cooley,  Robert  N.  : Congenital  Mitral 
Stenosis]  Roentgen  Study  of  Its  Manifestations."  AMERICAN  JOURNAL 
OF  ROENTGENOLOGY,  RADIUl^l  THERAPY  AND  NUCLEAR  IvffiDICINE,  Vol.  76; 
No.  h,   7^3-757,  October  1956. 

Rubin,  Philip,  and  Besse,  Byron  E.,  Jr.  :The  Sialographic  Differentia- 
tion of  Miklicz's  Disease  and  Mikulicz's  Syndrome."  Accepted  for 
publication  by  RADIOLOGY. 

Besse,  Byron  E. ,  Jr.;  Dahlin  D. ;  Pugh,  E.;  and  Ghormley,  R. 
"Aneurysmal  Bone  Cysts  -  Additional  Considerations."   CLINICAL 
ORTHOPEDICS,  April  1956. 

Bronstein,  Eugene,  "Angiocardiography  Today"  CATHODE  PRESS,  Vol.  13, 
No.  1,  February  1956. 

Lusted,  Lee  B.   "Medical  Electronics,  a  Rapidly  Expanding  Field." 
RADIOLOGY  October  1956. 

Lusted,  Lee  B. ,  and  Miller  Earl  R.   "Progress  in  Indirect 
Cineroentgenography. "  THE  AMERICAN  JOURNAL  OF  ROENTGENOLOGY,  RADIUM 
THERAPY  AND  NUCLEAR  MEDICINE.   Vol.  75,  No.  1,  January  1956. 

Lusted,  Lee  B.,  and  Pickering,  Donald  E.  "The  Hypothyroid  Infant  and 
Child."  RADIOLOGY,  Vol.  66,  No.  5,  708-l8,  May  1956. 

Lusted,  Lee  B. ;  Mortimore,  Glenn  E.,  and  Hopper,  James  Jr.  "Needle 
Renal  Biopsy  Under  Image  Amplifier  Control."  THE  AMERICAN  JOURNAL 
OF  ROENTGENOLOGY,  RADIUM  THERAPY  AND  NUCLEAR  MEDICINE.   Vol.  75, 
No.  5,  953-55,  May  1956. 
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Lusted,  Lee  B.j  Miller,  Earl  R.   "An  Electronic  Position  Timer  for 
the  Fluoroscope."  RADIOLOGY,  Vol.  67,  No.  2,    259-262,  August  I956. 

Morel,  Joseph  M.   "Technicians'  Vacation  Periods."  X-RAY  TECHNICIAN, 
Vol.  27,  No.  2,  September  1955. 

Pickering,  D.  E.j  Lusted,  Lee  B. ;  Foran,  R.  F. ;  and  Crane,  J.  T. 
"Chemical  Growth  Dynamics  of  the  Skeleton  in  the  Immature  Rat." 
A.M. A.  JOURNAL  OF  DISEASES  OF  CHILDREN,  Vol.  92,  pp.  292-296, 
September  1956. 

17.   LIST  HONORS  AND  AWARDS  TO  PERSONNEL  RELATING  TO  THIS  PROJECT  DURING 
CILENDAR  YEAR  I956: 

Mr.  Joseph  M.  Morel,  Chief  X-ray  Technician,  received  an  award  of 
$100  plus  an  avrard  certificate  for  the  development  of  a  balsa  v/ood 
head  holder  for  use  in  conjunction  with  cerebroarteriography.  The 
award  was  presented  to  Mr.  Morel  by  the  Chairman  of  the  Incentive 
Av/ards  Committee  during  a  department  staff  meeting  in  March  1956. 

Mr.  V/illiam  H.  Plante  received  first  prize  for  his  exhibit  on 
laminography  which  was  presented  at  the  Mid-Eastern  Conference  of 
X-ray  Technicians  in  November  I956. 

Mr.  Joseph  M.  Morel  was  appointed  as  General  Chairman  of  the  forth- 
coming Second  International  Convention  of  X-ray  Technicians  to  be 
held  in  V/ashington,  D.  C.  in  June  1957. 

Dr.  Lee  B.  Lusted  vms  reappointed  National  Vice-Chairman  of  the 
Professional  Group  on  Medical  Electronics  of  the  Institute  of 
Radio  Engineers. 

The  Chief  of  the  Department  presented  a  paper  at  the  Eighth 
International  Congress  of  Radiology  in  Mexico  on  the  subject 
"Selective  Intracardiac  Angiocardiography."  He  was  also  delegated 
as  a  representative  of  the  American  College  of  Radiology  at  the 
50th  Anniversary  Celebration  of  the  Pure  Food  and  Drug  Law. 
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10.  PROJECT  DESCRIPTION: 

To  insure  the  accuracy  and  completeness  of  all  medical  records  of 
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Commission  on  Accreditation  of  Hospitals. 
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research. 
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To  maintain  a  permanent  index  on  clinical  research  projects,  a 
compilation  of  which  is  distributed  at  regular  intervals  to  authorized 
administrative,  clinical  and  research  directors. 

To  routinely  compile  and  distribute  statistical  data  regarding 
patient  care  which  is  utilized  by  administrative  and  research  personnel. 

Comparative  statistics  on  bed  activation  and  patient  movement 

195U    1255    1956 

Bed  Complement 

Bed  Activation 

Total  Admissions 

Total  Discharges  (incl«  Deaths) 

Total  Visits  to  Followup  Dept. 

Major  Problems; 

Recruitment  of  qualified  personnel,  particularly  in  the  Medical 
Record  Transcribing  Unit,  which  is  partially  due  to  the  inadequate  grade 
structure  which  impels  the  employment  of  untrained  persons  who  require 
U  to  6  months  of  intensive  on-the-job  training. 

Significant  Progress; 

Establishment  of  standard  operating  procedures  for  the  entire 
department. 

Initiated  and  implemented  orientation  program  for  physicians 
participating  in  patient  care  and  nursing  department  personnel. 

Reviewed  and  revised  related  policies  and  procedures  of  Admissions 
and  Followup  Department  and  of  Social  Service  Department  which  resulted  in 
defining  of  duties  and  profitable  working  relationship. 

Established  and  supervise  a  permanent  pathological  disease  index 
file  for  the  Pathological  Anatomy  Department  and  instructions  given  in  the 
maintenance  of  same. 

Accepted  the  appointment  and  responsibility  for  the  control, 
initiation  and  revision  of  patient  care  reports. 


1/  Includes  estimated  figures  for 

December  1956. 
2/  Includes  estimated  figures  for 

October,  November  and  December 

1956, 
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10.  PROJECT  DESCRIPTION: 

Objectives; 

To  cooperate  in  planning  for  and  in  rendering  service  for 
the  admission,  clinical  care,  research  activities  and  followup  of 
patients  admitted  to  the  Clinical  Center, 

To  provide  a  high  standard  of  nursing  care  for  patients  and 
assistance  to  the  clinical  research  staffs  in  the  categorical  Insti. 

tutes. 

To  foster  the  research  point  of  view  among  members  of  the 
nursing  staff  through  better  understanding  of  the  goals  of  the 
clinical  research  projects. 

To  carry  out  a  staff  education  program  which  ■v^dll  enable 
nursing  personnel  to  function  most  effectively  in  the  patient  care 
program  and  help  them  to  derive  satisfaction  from  their  work. 

To  cooperate  with  all  departments  and  services  in  working 
toward  the  goals  of  the  Clinical  Center, 

Major  Problems  Encountered; 

The  major  problem  has  been  concerned  with  a  lack  of  suf- 
ficient number  of  applicants  to  enable  us  to  fill  all  positions 
at  the  GS-5,  GS-6,   GS-7  and  GS-9  levels.  Although  there  has  been 
an  active  recruitment  program,  we  do  not  believe  that  we  are  yet 
seeing  the  results  of  this  program  to  any  great  degree.  There 
has  been  an  increase  in  our  accessions  in  .relation  to  separations 
and  it  appears  that  the  turnover  rate  is  do\m  somewhat. 

Another  problem  is  related  to  the  lack  of  office  space  for 
the  Chiefs  of  several  of  the  Nursing  Services,  More  space  is  also 
needed  for  recreational  activities  for  children  patients  and  for 
the  care  of  psychotic  patients.  Insufficient  parking  space  for 
personnel  reporting  on  duty  at  U;00  p.m,  has  been  a  perennial 
problem  and  has  not  improved  during  this  past  year.  The  demands 
for  escort  and  messenger  services  have  increased  until  it  is 
impossible  to  meet  the  needs. 

There  have  been  many  unsolved  problems  in  various  special 
program  areas  of  one  Nursing  Department  which  are  described  in  the 
reports  of  the  Chiefs  of  the  individual  Nursing  Services, 
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Progress  or  Inqprovement; 

The  new  qualifications  standards  and  job  specifications  for 
the  Professional  Nurse  Series  have  been  published  by  the  Civil  Service 
Commission^  An  experienced  staff  nurse  can  now  be  employed  at  the 
GS-6  level  -  this  in  itself  should  assist  in  recruitment.  The  core 
training  program  for  nursing  assistants  GS-2  is  novf  100  hours  in 
conformance  with  the  new  standards,  a  review^ and .evaluation  of  the 
practical  nurse  GS-3  position  is  almost  completed.  Additional 
training  of  ^0  hours  will  be  provided  for  all  practical  nurses  \ho 
have  been  employed  at  least  one  yearc 

Assistant  Chiefs  have  been  appointed  on  all  Nursing  Services 
and  Supervision  on  all  Services  during  the  evening  and  night  tovirs 
of  duty  has  now  been  provided. 

This  has  made  it  possible  to  give  more  direct  supervision 
to  nursing  personnel  during  all  tours  of  duty  and  has  resulted  in 
the  provision  of  more  expert  nursing  care  to  patients  and  in  better 
utilization  of  personnel. 

The  relationships  between  nursing  and  medical  personnel  have 
improved  immeasurably.  This  has  been  due  to  better  communication 
as  well  as  better  understanding  of  each  other's  problems. 

Significance  of  Activities  to  the  Clinical  Research  Program 

Details  of  many  significant  activities  contributed  to  the 
Clinical  Research  Programs  by  the  Nursing  Services  are  given  in 
the  reports  by  those  services  which  are  on  file  in  the  Director's 
office , 

Nursing  Research 

Two  major  research  projects,  have  been  initiated  and  are  being 
carried  out . 

In  the  Operating  Rooms 

"Investigator;  Janet  Fitzwater 

Title:  A  Determination  of  the  Base.s  for  Selection  of  Instruments 
for  Major  Operations 

Purpose  I  To  establish  criteria  for  the  selection  of  instruments 
,  ■  f or  major  operations  in  the  areas  of  cardiac  surgery, 
gynecological  surgery,  head  and  neck  surgery,  abdominal 
surgery,  vascular  surgery  and  genito-urinary  surgery. 

Scope:  Study  will  include  an  analysis  of  300  major  operations. 
To  date  data  has  been  collected  on  150  operations  and  is 
being  used  as  a  basis  for  the  collection  of  data  on  the 
remainder  of  the  cases. 
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On  the  Psychiatric  Ilursing  Service 

Investigators:  Gwen  !»  Will  and  Agnes  B,  Middleton 

Title  and 

Project  No,:  A  study  of  a  particular  administrative  process 
in  terms  of  patient  and  nursing  staff  partici- 
pation (PN-1) 

This  study  has  been  in  progress  for  almost  three  years  and 
data  collected  will  soon  be  ready  for  analysis  and  evaluation. 

For  projects  being  conducted  jointly  vrLth  other  groups,  see 
reports  of  Chief,  Psychiatric  Nursing  Service  and  Chief,  Cancer 
Nursing  Service  on  file  in  the  Director's  Qfficec 

Objectives  for  1957: 


The  Departmental  objectives  for  1957  aie  the  same  as  for 
1956  ^d.th  the  follovang  additions: 

A,  To  focus  on  the  areas  of  management  v/hich  appear  to  need 
reinforcement  and  review, 

B,  To  continue  with  plans  for  Held,   experience  programs  for 
graduate  nurses. 

Addendum ;   (All  statistics  are  for  period  January  1  -  November 
30;  1956) 

A,  Number  of  Personnel  on  Duty 

Professional  Nurses 
Practical  Nurses  and 
Nursing  Assistants 
Clerical  Staff 

Total       ij-39  529 

B,  Overall  average  number  of  Nursing  hours  available  per 
patient  per  day  for  1956  was  6,!+ 5, 

Average  number  of  Nursing  hours  available  per  patient 
per  day  for  each  Nursing  Service  during  195^  was : 


Jan.  1,  1956 
257 

Nov.  30,  1956 
309 

150 
32 

I8U 
36 
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Arthritis  and  Metabolic  Diseases  5*89 

Cancer  7»34- 

Heart  •      5.10 

Infectious  &  Parasitic  Diseases  7.50 

Neurology  &  Blindness  6,1^ 

Psychiatry  7«2d 

C,  Nimiber  of  hours  of  continuous  Nursing  care  (special  nursing 
to  individual  patients)  during  195^  was:  i+175^ 

Arthritis  and  Metabolic  Diseases  I892 

Cancer  9066 

Heart  ^337 

Infectious  and  Parasitic  Diseases  ,     ^252 

Neurolog3^  and  Blindness  19726 

Psychiatry  ^8l  1/2 

D,  Number  of  hours  of  paid  overtime  work  during  1956:  5895 

Admissions  and  Followup  159 

Surgery  58I-IA 

Arthritis  and  Metabolic  Diseases  279-1/2 

Cancer  20[H 

Heart  7i+2.lA 

Infectious  and  Parasitic  Diseases  ^^^'  Vk 

Neurology  and  Blindness  620-1/4- 

Psychiatry  1032-3/^ 

E,  Number  of  hours  of  WAJ]  Nursing  during  1956:  298I+2-I/I+ 

Arthritis  and  Metabolic  Diseases  5|)-^ 

Cancer  13546-l/lv 

Heart  }f^ 

Infectious  and  Parasitic  Diseases  14-4 

Neurology  and  Blindness  11931-1/2 

Psychiatric  Nursing  Service  2628 

Admissions  and  Follo-;jup  8°^ 
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FOR  THIS  PROJECT  IN  FY  1957.   IF  COOPERATING  UNIT  IS  WITHIN  NIH 
INDICATE  SERIAL  NO(S). 


Not  applicable 
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16 »  LIST  PUBLICATIONS  OTHER  THAN  ABSTRACTS  FROM  THIS  PROJECT  DURING 
CAIEJIDAR  YEAR  1956; 

Margaret  A-  Bsnson  "A  guide  for  Handwashing  in  Practice  of 
Medical  Asepsis" 5  prepared  for  publication  early  in  1957  by 
the  American  Journal  of  Nursingc 

Agnes  l^ddleton  and  Louise  C.  Anderson,  "The  Supervisory 
Process  in  Administration",  Military  Medicf-ne,  November  1956. 

Agnes  Middleton.  "A  Method  of  Staffing  for  a  Psychiatric  Nursing 
Service",  for  publication  early  in  1957  by  Nursing  Outlook. 

Marjorie  Kvarnes,  "The  Role  Played  by  Nurses  in  Psychiatric 
Research  on  Families  in  which  One  Member  is  Schizophrerd-c",  for 
publication  early  in  1957  by  Nursing  Outlook^ 

Jane  Wilcox,  Virginia  Silvis  and  Isabella  Ambrose,  "Studies  of 
Anti-Hypertensive  Drugs",  prepared  for  publication  in  the 
American  Journal  of  Nursingo 

Janet  Fitzwater,  "New  Ideas  for  Efficient  Operating  Rooms", 
The  Modern  Hospital,  August  1956 o 

Marie  Mo  Ceglarek,  Bertha  E.  Bryant,  G=  Donald  Whedon,  MoDo, 
"A  Ifenual  for  Metabolic  Balance  Studies",  ready  for  publication 
early  in  19=7  <> 

17.  LIST  HONORS  Al^lD  AWARDS  TO  PERSONNEL  REUTING  TO  THIS  PROJECT 
DURING  CAIENDAR  YEAR  1956: 

Not  applicable. 
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9.  IF  THIS  PROJECT  RESEMBLES,  COMPLEMENTS,  OR  PARALLELS  RESEARCH  DONE 
ELSEWHERE  IN  THE  PUBLIC  HEALTH  SERVICE  (WITHOUT  INTERCHANGE  OR  PER- 
SONNEL. FACILITIES  OR  FUNDS),  INDENTIFY  SUCH  RESEARCH:   (BY  SERIAL 
N0»  (S)  IF  WITHIN  NIH). 

Plant  Safety  Branch,  DBO 
Sanitary  Engineering  Branch,  DRS 


10.  PROJECT  DESCRIPTION: 

OBJECTIVES  AND  METHODS  EMPLOYED 

The  overall  of jectives  of  the  Nutrition  Department  of  the  Clinical 
Center,  National  Institutes  of  Health,  was  to  provide  within  a  budgetary 
framework  nutritional  research  services  to  the  patients,  and  as  an 
adjunct  to  provide  food  service  for  personnel  on  a  nonprofit  yet  self- 
supporting  basis. 
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Since  the  Nutrition  Department  acts  in  a  supporting  role  to  all 
research  programs^  the  services  were  developed  so  as  to  couply  vith  the 
needs  of  the  investigator  and  at  the  same  time  meet  the  emotional  and 
physical  needs  of  the  individual.  In  addition,  at  the  request  of  the 
investigators,  diet  histories  are  taken  and  dietary  instruction  are 
provided  as  an  in  or  follow-up  patient  services 

To  fulfill  the  responsibility  of  the  Clinical  Center's  role,  consul- 
tative services  were  provided--to  the  Hospital  Division,  Indian  Health 
Service,  and  other  Federal  Agencies  (Naval  Medical  Center,  Veterans 
Administration,  U.  S.  Army  and  Air  Force),  other  divisions  of  the  Public 
Health  Service,  Maryland  State  Department  of  Health,  as  well  as  some 
non-Federal  groups  ^  The  Depeirtnent  served  as  a  source  of  information 
for  associations  of  medical  personnel  concerned  with  patient  care  and 
also  for  a  number  of  foreign  visitors  interested  in  hospital  care, 

NUMBERS  AND  KINDS  OF  MAJOR  SERVICES  RENDERED 

From  January  1,  1956  to  present,  the  Main  Kitchen  provided  cooked 
food  for  and  distributed  food  to  12  Floor  Kitchen  Units  and  provided  raw 
food  to  2  Metabolic  Research  Kitchen  Units  for  29^,099  patient  meals. 
Also,  food  was  provided  for  sale  in  the  Clinical  Center  Cafeteria  and 
Coffee  Shop  for  730,1+11  customers  within  the  year.   (See  Tables  I  and  II 
attached. ) 

From  January  1,  1956  to  present,  322, 29U  meals  were  served  to 
patients.  The  following  indicates  the  percent  to  each  Institute: 


NCI 

21^ 

NHI 

205& 

NIAID 

&^ 

NIAMD 

11+^ 

NIMH 

17* 

NINDB 

20^ 

NIDR 

Less 

thein  one -half  of  one  percent 

Of  the  282,070  meals  served  in  the  Floor  Kitchens,  57^  were  directly 

or  indirectly  related  to  research,  defined  as  those  involving  weighing, 

measuring  and  calculating  of  daily  intake  of  one  or  more  nutrients  or  total 
intal^e . 

Approximately  h'p   of  the  meals  (12,029)  served  in  the  Clinical  Center 
during  this  year  were  serviced  by  two  Metabolic  Kitchens,  all  of  these  are 
directly  related  to  research  and  are  constant  research  diets. 

In  order  to  meet  reseeurch  needs  it  is  necessary  to  operate  a  full- 
time  fomrnla  room  which  provides  services  to  all  Institutes.  These  services 
include  baby  formulas,  constant  liquid  formulas,  constant  tube  feedings,  etc. 
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MAJOR  raOBLEJvlS  EWCOITKTERED 

A.  Inadequate  staff 

1.  To  meet  program  needs  in  patient  area. 

Staff  coverage  has  been  limited  by  budget  available,  and  has  been 
inadequate  to  provide  coverage  adeqiiate  enough  to  meet  program  needs  in 
the  patient  area,  in  the  main  kitchen  area,  and  also  to  provide  coverage  in 
the  Department  for  annual  leave,  sick  leave,  leave  without  pay  as  warranted 
and  for  absence  without  leave  which  occurs  unexpectedly, 

2»  Staff  turnover  has  been  considered  at  the  first  of  the  year 
because  of  the  very  low  wage  rate  of  the  1st  Wage  Board  Scale.  Within 
the  year,  k"]  have  resigned  or  been  released  for  other  positions. 

IMFORTAUT  PROGRESS  OR  IMPROVEMENT  ACHIEVED 

Several  diet  booklets  were  completed  to  be  used  in  conjunction  v/ith 
discharge  instructions  to  patients. 

1,  Low  Fat  Diet 

2,  Low  Calorie  Diet 

3,  Low  Purine  Diet 
k.  Supplement  of  Low  Sodivmi  Recipes 

;  Several  work  simplifications  have  been  established  in  various  areas, 

Ex.  Bulk  loadings  of  food  carts  in  the  Main  Kitchen;  new  method  used  for 
tray  set  up. 

I         Formal  training  was  initiated  for  employees 

1.  A  two-week  orientation  class  for  all  employees 

2.  A  course  commenced  for  special  training  for  our  food  service 
supervisors, 
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11.  l3it52-6l-68 


SERIAL  NUMBER 


12.  BUDGET  DATA: 


ESTIMATED  OBLIGATIONS 


MAW  YEARS 


DIRECT     RELMBURSEMENT       TOTAL 

930,300 


FY '57 


930,300 


BUDGETED  POSITIONS 


PROF 


OTHER 


TOTAL 


PROF 
~2B~" 


OTHER 


166 


PATIENT  DAYS 


TOTAL 


T9V 


30  182  2l2~" 

FY '57 

13.  BUDGET  ACTIVITY; 

X  RESEARCH  /"~7 

REVIEW  &  APPROVAL  /"~7 

BIOLOGIC  STANDARDS  /"~7 


ADMINISTRATION 


ED 


PROFESSIONAL  & 

TECHNICAL  ASSISTANCE    /  f 


\h,     IDENTIFY  ANY  COOPERATING  UNITS  CF  THE  PUBLIC  HEALTH  SERVICE,  OR 
OTHER  ORGANIZATIONS,  PROVIDING  FUNDS,  FACILITIES,  OR  PERSONNEL 
FOR  THIS  PROJECT  IN  FY  1957.   IF  COOPERATING  UNIT  IS  WITHIN  NIH 
INDICATE  SERIAL  NO(S). 

Not  applicable 
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Part  C:  Honors,  Awards  &  Publications        15.     13^31-^1-^^ 

SERIAL  NUMBER 

16.  LIST  PUBLICATIONS  OTHER  THAN  ABSTRACTS  FROM  THIS  PROJECT  DURING 
CALENDAR  YEAR  1956* 

1.  Food  Services  and  Dietetics-review  of  1955  literature  and  trends. 
August  1,  19560  Part  II  Guide  Issue  of  HOSPITALS.  Edith  A,  Jones, 
Chief,  Nutrition  Department. 

2.  Efficient  Food  Service  Requires  Step-By-Step  Planning^  March  1956. 

3.  A  Book-Shelf  on  Low  Sodium  Recipe  Manuals_and  Meal  Planning  Booklets - 
For  Journal  of  the  American  Dietetic  J^sociation.  Ann  Reimer,  Chief, 
Patient  Dietetic  Service, 

17.  LIST  HONORS  ML   AWARDS  TO  EERSOMJSL  BELAi'ING  TO  THIS  mOJEGI  DURING 
CALENDAR  .YEAR  1956: 

1,  Eight  awards  were  given  to  Nutrition  Department  employees  under  the 
Employee  Incentive  Award  Program  (l)  for  work  performance,  (7) 

for  suggestions  for  a  more  efficient  food  service. 

2,  Chief,  Nutrition  Department  received  a  Distinguished  Service  Award 
from  the  University  of  Alabama  for  having  made  outstanding  contri- 
butions to  the  profession  and  to  htmian  welfare, 

3,  This  year  the  Chief,  Nutrition  Department  was  elected  to  the 
Executive  Council  of  the  American  Dietetic  Association  for  a 
three -year  term. 
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Month 
January 
February- 
March 
April 
May 
June 
July 
August 
September 
October 
November 

December 
Totals 


Table  I 

Meals  Served  in  Clinical  Center-By  Food  Service  Area 

1957 


Floor  Kitchens 
Total  Meals  Served 


21^,133 
2i^,628 
25 > 940 
24,723 
25,759 
25,783 
26,2i+9 
26,209 
2h,3Qk 
27,274 
26,988 

282,070 


Metabolic  Kitchens 

Total  Meals  Servo i 

Total 

1,266 

25,399 

1,285 

25,913 

1,435 

27,375 

1,071 

25,794 

1,283 

27,042 

1,144  , 

26,927 

1,417 

27, 666 

561 

26,770 

153 

24,537 

1,038 

28,312 

1,376 

28,364 

12,029 


294,099 
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2e   Clinical  Center  3»  Pathologic  Anatomy  Department 

IKSTITOTE  OR  DIVISION  LASCRATORY,  BRANCH,  OR  DEPAnTI>ffiNT  ' 

he   Cytodiagnosis  Service  3» ^ 

SECTION  OR  SERVICE  LOCATION  (B*  OTHER  THAN  BETHESDA;  ^  . 

6a  Exfoliative  Cytology  applied  to  Hxanan  Diagnostic  Problems  and  Research 

Problems. , 

PROJECT  TITLE 

7e  Dr.  A3.bert  W.  Hilber^ 


PRINCIPAL  liMTESTIGATOR 

8e  Dr.  Roger  O'Gara  and  Dr.  Richard  Malmgren 
OTHER  INVESTIGATORS 


9.  IF  THIS  PROvTECT  RESEKBLES,  COMPLEMENTS,  OR  PARALLELS  RESEARCH  DONE 
ELSEWHERE  IN  THE  PUBLIC  HEALTH  SERVICE  (WITHOUT  INTERCHANGE  OF  PER- 
SONNEL. FACILITIES  OR  FUNDS),  IDEOTIFY  SUCH  RESEARCH:   (BY  SEEIAL 
NO.  (S)  IF  WITHIN  NIH). 

Not  applicable 

IC. PROJECT  DESCRIPTION 

The  first  and  most  important  objective  of  the  Cytodiagnosis  Section 
is  to  provide  to  the  clinical  staff  of  the  Clinical  Center  a  complete 
and  satisfactory  exfoliative  cytology  service.  The  second  objective  is 
to  provide  a  research  tool  to  be  used  in  various  clinical  research 
projects  for  evaluation  of  therapy,  refinement  of  diagnosis  and  assess- 
ment of  various  physiological  and  anatomical  changes  in  the  h\man  body,  . 
A  third  objective  is  the  development  and'  refinement  of  the  techniques 
and  morphological  criteria  as  used  in  exfoliative  cytclogy  so  as  to 
further  the  value  and  efficiency  of  the  first  two  stated  objectives  of 
the  Cytodiagnosis  Section. 

Methods  employed: 

The  methods  involved  in  this  project  are  primarily  those  of  routine 
Papanicolaou  staining  of  preparations  of  human  specimens  and  careful 
screening  and  evaluation  of  morphological  changes  in  cellular  material. 
Of  importance  to  the  proper  evaluation  of  these  mcrphological  changes 
are  additional  methods  of  special  preparation  ef  huinan  materials  and   .  ' 
special  staining  techniques  applied  to  the  preparations.  For  example: 
preparations  of  some  fluid  specimens  may  involve  the  use  of   refrigerated 
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centrifugation,  differential  separation  of  the  strata  of  sediment  olDtained 
by  centrifugation,  fixation  cf  the  material  so  obtained  in  various  special 
fixatives  (i.e.  modified  Carney,  sodium  chloride  solution,  etc.),  and  then 
staining  the  preparations  by  special  staining  techniques.  Examples  of  the 
staining  techniques  are:  Periodic  acid  Schiff  reaction,  Kuraick's  method 
for  EMA  and  KSA,  Gomori's  acid  and  alkaline  phosphatase  metliod,  Laidlaw's 
Method  for  Dopa  oxidase  and  nvanerous  others. 

Patient  Material: 

The  figures  compiled  below  are  for  only  the  first  ten  (10 )  months  of 

the  present  calendar  >^ar  -  1956. 

lYpe  of   material  examined  Accessions  #slides  examined  jfslides  prepared 

Vaginal  and  cervical         1265 
Miscellaneous  fluids  269 

Sputums  and  Bronchial  Washings  ihk 
Gastric  Washings  8 

Prostatic  7 


Total 

1693 

Instit 

ute 

Accessions* 

MCI 

1326 

NHI 

75 

NIMH 

13 

NIAMD 

69 

NIAID 

107 

NINDB 

11 

mm 

52 

No  Institute 

identification 

20 

2761 

2781 

2U2 

3657 

501 

-  501 

9^ 

oh 

35 

35 

5723 

7CcS 

Slides* 

i^915 

308 

h9 

228 

Uoo 

66 

3h 

70 

♦Figures  for  first  ten  months  of  1956  only. 


Major  Findings: 

In  respect  to  diagnostic  service  to  the  clinical  staff  the  major 
findings  would  concern  useful  information  leading  to  a  diagnosis  or  to  a 
greater  ability  to  handle  therapeutic  measures.  This  is  difficult  to 
assess  and  evalxiate  in  sm  exact  manner.  The  Cj-todiagnosis  Service  lead 
to  the  detection  of  early  diagnosis  of  several  early  carcinomas  of  the 
cervix,  some  early  tumors  of  the  lung  and  several  sites  of  metastatic 
t'jEor  which  had  been  previously  undiagnosed.  In  addition  exfoliatave 
cytology  provided  the  first,  and  in  scaae  instances,  the  only  tissue 
confirmation  of  neoplastic  disease  before  death  of  the  patient. 

In  the  woxind  washing  project  carried  on  with  the  Surgical  Branch 
many  operative  sites  were  found  to  have  fragments  of  tumor  tissue 
in  them  as  determined  from  the  washing  of  these  sites. 


Form  No.  ORP  1  (Cont'd)         -  3  -  Calendar  Year  1956 


The  evaluation  of  the  sensitivity  response  of  tissues  ih  the  oral 
cavity  to  irradiation  will,  it  is  hoped,  provide  a  more  accurate  method 
of  treating  patients  with  oral  carcinomas.  This  work  is  yet  too  in- 
complete to  properly  evaluate  the  findings . 

Evaluation  of  estrogenic  activity  as  assessed  by  morphological 
changes  in  cells  frpm  the  vaginal  tract  and  by  special  staining  of 
vaginal  and  oral  mucus  has  provided  information  to  clinicians  in  cases 
of  amenorrhea,  precocious  puberty,  endocrine  therapy,  postmenopausal 
patients,  and  unusual  problems  dealing  with  cyclic  changes  in  endocrine 
studies . 

In  regard  to  the  problems  of  refinement  of  techniques  as  used  in 
exfoliative  cytology  the  development  of  the  modified  Carnoy  fixation 
technique  for  ihe   removal  of  blood  and  cellular  debris  from  fluid 
specimens  has  been  a  definite  step  forward  in  the  accurate  evaluation 
of  human  exudates  and  washing  from  various  sites.  The  adaptation  of 
special  staining  techniques  for  melanin  and  for  nucleic  acids  has  also 
provided  a  useful  tool  for  the  advancement  of  morphological  studies  of 
cells. 

Significance  of  the  program: 

The  significance  of  the  diagnostic  value  of  exfoliative  cytology 
to  the  clinical  evaluation  of  cancer  and  the  early  detection  of  cancer 
is  clearly  obvious  not  only  from  our  own  activities  in  the  Clinical 
Center  but  from  the  numerous  activities  throughout  the  country. 

The  significance  of  the  wound  washing  studies  now  under  way  is  at 
least  twofold.  These  studies  may  provide  a  prognostic  device  for  the 
surgeon,  but  more  important  they  have  directed  attention  to  an  important 
area  for  therapeutic  investigation. 

The  studies  involving  the  sensitivity  response  to  radiation  therapy 
though  still  in  the  formative  stages  could  provide  an  accurate  method  of 
determination  of  the  efficacy  of  this  means  of  therapy  in  cases  of  oral 
cancer.  The  further  evaluation  of  radiation  response  after  therapy  is 
instituted  may  also  provide  information  regarding  the  effectiveness  of 
the  therapy.  These  studies  are  still  too  early  to  make  positive  state- 
ments . 

The  endocrine  evaluation  studies  involving  not  only  non -malignant 
cases  but  also  the  cases  of  malignancy  treated  with  hormones  provide 
valuable  information  to  clinicians  in  the  determination  of  diagnostic 
problems  and  for  the  sequential  studies  of  effectiveness  of  therapy. 
The  further  addition  of  the  study  of  sex  chromosomes,  which  is  now 
under  way  on  a  small  scale,  enhances  the  value  of  the  endocrine  studies 
to  the  clinical  staff. 
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The  development  of  new  technj.(jues  .qf  preparation  and  staining  of 
cytologic  specimens  provides  valuable  new  methods  for  use  in  all  the 
studies  under  way  and  provides  inforniati.on  to  other  investigators  in 
this  field  to  increase  the  efficiency  an(^  value  of  exfoliative  cytology. 

Proposed  course  of  project:    _   .. 

Continuation  of  complete  and  adequate  service  to  all-  the  clinical 
staff  of  all  the  categorical  institutes  in  the  Clinical  Center,  National 
Institutes  of  Health  is  our  first  function.  Continued  collaboration  with 
the  clinical  staff  in  various  r.esearch  projects  and  the  continued  search 
for  and  development  of  new  preparation  and  staining  techniques  is  a 
second  and  most  valuable  function  for  the  coming  years. 

A  more  intensive  investigation  of  the  adaptation  of  evaluation 
of  sensitivity  response  of  radiation  in  cases  of  oral  cancer  is  planned 
along  with  evaluation  of  the  radiation  response  after  therapy  is  given. 
This  project  is  being  carried  out  with  the  cooperation  of  the  Radiation 
Therapy  Section. 

A  continued  investigation  of  the  problems  involved  in  wound  washings 
following  cancer  surgery,  with  the  cooperation  of  the  Surgery  Branch,  and 
an  amplification  of  this  project  to  include  studies  of  the  vascular 
drainage  of  the  wound  site  is  also  planne^i. 

The  evaluation  of  estrogen  a,ctivity  will  continue,  in. all  types  of 
endocrine  problems  and  for  those  cases  of  endocrine  therapy  for  cancer 
in  which  the  clinical  staff  desires  such  studies.  In  addition  the 
determination  of  sex  chromosome  content  of,  cellular  .tnaterialiwill  also 
continue.  '..fU; .:■'•:  ^y-^^vT     ..hi;  ■  co..,- *■" 

A  very  important  phase  of  the  work  of  this  laboratory-ds.  the 
continued  refinement  of  techniques  of  preparation  and  staining  of 
cytologic  specimens  and  the  development  of  new  techniques  in  order  to 
further  clarify  and  identify  the  important  morphologic  changes  in  cei;L8  . 
as  a  result  of  neoplastic  change  or  in  the  instances  of.  modification  . 
by  hormonal  influences.  ..r 

Evaluation  of  cellular  alterations  in  gastric  mucosa  in  dystrophic 
diseases  of  the  nervous  system,  in  cooperation  with  NINDB,  has  been 
started  this  yeeir  and  will  continue.  Reports  have  indicated  the  possible 
significance  of  these  gastric  changes  in  some  disease  processes. 
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SERIAL  NUMBER 


2o  Clinical  Center 3o  Pathologic  Anatomy  Department 

INSTITUTE  OR  DIVISION  LABOEATORYp  BRANCH;  OR  DEPARTT^ffiOT 

Surgical  Pathology  & 

Up  Postmortem  Service  "  ..        5o 

SECTION  OR  SERVICE  LOCATION  (IF  OTHER  THAN  BETKESDA) 

No  specific  research  projects  in  this  Department,  However^  the  diagnostic 
service  is  designed  to  aid  the  investigative  efforts  of  the  NIH  staff 

6c  responsihle  for  patient  care»  In  many  instances  investigative  study  of  - 
PROJECT  TITLE  pathological  tissues  is  of  great  importance  to  clinical 
a'   .  ^      research. 

7«  Dr.  Harold  L,  Stewart ' 

■  PRINCIPAL  INVESTIGATOR 


^'   See  page  3 


OTHER  INVESTIGATORS 


9i  IF  THIS  PROJECT  RESEMBLES,  COMPLEMENTS^'  OR  PARALLELS  RESEARCH  DONE 
ELSEWHERE  IN  THE  PUBLIC  HEALTH  SERVICE  (WITHOUT  INTERCHANGE  OF" PER- 
SONNEL. FACILITIES  OR  FUNDS),  IDENTIFY  SUCH  RESEARCH:   (BY  SERIAL 
NO.  (S)  IF  WITHIN  NIH). 

None 

10.  PROJECT  DESCRIPTION  (SEE  TOSTRUCTIONS ) : 

Wo  specific  research  projects.  The  services  and  diagnostic  functions 
of  the  department  during  1956  have  included: 

a.  192  autopsy  examinations  (from  January  1,  1956  through  November  30,  1956) 

Since  Jiily  1,  1956  when  the  first  resident  class  was  started  in  the 
Department  of  Pathologic  Anatomy,  the  three  residents  have  performed  approxi- 
mately three -fourths  of  the  autopsy  examinations,.  The  rest  of  the  staff 
have  performed  a  variable  number  of  autopsy  examinations.  The  supervision 
of  the  autopsy  service  is  divided  between  Doctors  Thomas  and  Edgcomb. 


b,  1789  surgical  pathology  accessions  (January  1  through  November  3*^^  1956) 
Most  of  these  specimens  are  now  initially  described  by  the  resident 
staff  and  then  their  reports  are  checked  by  Doctors  Thomas  and  Edgcomb, 
Doctors  ?okoloff;  Swarm^  Rabscn  and  Stcjil^y  also  pai'ticipate  in  this  Beryice, 

The  objectives  of  the  Surgical  Pathology  and  Post-Mcrtem  Service  in  the 
Clinical  Center  are  twofold:  first,  to  furnish  a  diagnostic  service  in  autopsy 
and  surgically  removed  tissues,  and  second,  to  aid  from  a  morphclogical 
standpoint  the  various  clinical  research  problems  which  are  under  study  in 
the  Clinical  Center, 

The  methods  used  are  those  standard  methods  which  are  used  in  the 
description  of  organs  and  tissues,  the  fixing  and  sectioning  of  this  material 
end  the  prepar?.tion  of  histological  slides,  A  wide  variecy  of  special 
staining  procedures  are  used  in  the  histopathology  laboratory  of  the 
Department,  The  appended  chart  shows  the  cunulative  total  of  work  per- 
formed in  the  S'xvgical  Pathology  and  Post-Mcrtem  Services  of  the  Department 
for  11  months  of  1956. 

In  addition  to  the  diagnostic  services,  there  are  several  other 
functions  of  the  Department  which  have  ccntinusd  and  expanded  during  the 
past  year.  At  present  there  are  thirty-five  scientists  in  ths  various 
laboratories  at  National  Institutes  of  Health  who  have  requested  parti- 
cular types  of  tissue  frcm  surgical  and  post-mcrtem  specimens  examined  in 
this  Department.  On  many  occasions  it  is  possible  to  furnish  theseinvesti- 
gators  with  fresh  human  material. 

The  staff  of  the  Department  continues  to  take  active  part  at 
numerous  Clinical  Center  staff  meetings,  and  in  addition,  routinely 
conducts  four  Departmental  meetings  weekly e  These  zra   the  Brain  Cutting 
Conference  on  Monday,  the  Autopsy  Conference  on  Tuesday,  the  Joint 
Pathology  Staff  Conference  on  Wednesday  and  the  Surgical  Pathology 
Conference  on  Vfednesday  and  the  Surgical  Pathology  Conference  on  Friday., 
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SERIAL  NUMBER 


16.   LIST  PUBLICATIONS  OTHER  THAN  ABSTRACTS  FROM  THIS  PROJECT  DURING 
CALENDAR  YEAR  1956: 

1.  Progestational  Effectiveness  of  19  nor -Ethinyl  Testosterone  by 
Oral  Route  in  Women,  Hertz,  Roy;  Waite,  John  H.  and  Thomas,     :« 
Louis  B.,  Proc.  Soc.  Exp.  Biol.  Med.  91  ^l8:  1956. 

2.  Clinico-Pathologic  Conference;  A  case  of  Bacterial  Aortitis 
Following  Resection  of  Coarctation  of  Aorta,  Terry,  Luther; 
Haverback,  B.J.  and  Thomas,  L.B.,  to  be  published  in  Heart 
Bulletin. 

3.  Mycotic  Endocarditis,  A  Review  and  Report  of  A  Case  Due  to 
Cryptococcus  Neoformans,  Lombardo,  T.A,;  Rabson,  Alan  S.  and 
Dodge,  Harold  T.,  Am.  J.  Medicine  (in  press). 

'+.  Studies  on  the  Use  of  Viruses  in  the  Treatment  of  Carcinoma 
of  the  Cervix,  Smith,  Robert  R.,  Huebrier,  Robert  J.,  Rowe, 
Wallace  P.,  Schatten,  William  E.  and  Thomas,  Louis  B.,  Cancer, 
November -December,  1956. 

5.  Some  Aspects  of  the  Pathology  of  Collagen  Diseases,  Sokoloff, 
Leon,  Bull.  N.Y.  Acad.  Med.  32:  760-767,  1956. 

6.  Biopsy  as  a  Diagnostic  Procedure  in  Rheumatic  Diseases,  Sokoloff, 
Leon,  Bull.  Rheum,  Dis  ]_,   Supplement  to  Oct.  I956. 

7.  The  Pathology  of  Gout,  Sokoloff,  Leon,  Metabolism  (in  press). 

8.  Vascular  Lesions  in  Rheumatoid  Arthritis,  Sokoloff,  Leon  and 
Bunim,  Joseph  J.,  J.  of  Chr.  Dis.  (in  press). 

9.  Systemic  Lupus  Erythematosus,  Bunim,  Joseph  J.,  Harvey,  A.  McGhee, 
Bollet,  Alfred  J,,  Hilbish,  T.F.,  Van  Scott,  Eugene,  Sckoloff, 
Leon  and  Brecher,  George,  Circulation  lU,  125-13^+,  195b. 

10.  The  Value  of  Step  Serial  Sectioning  in  the  Morphologic  Study 
of  Human  Periodontal  Disease,  Stanley,  Harold  R.,  Jr.,  J  of 
Periodontology  (in  press). 

1^   LIST  HONORS  AND  AWARDS  TO  PERSONNEL  RELATING  TO  THIS  PROJECT  DURING 
CALENDAR  YEAR  1956: 

1.   Lecture  entitled.  Aspiration  Biopsy,  as  a  part  of  the  Course  in 
Surgical  Pathology  sponsored  by  the  International  Academy  01" 
Pathology,  Cincinnati,  Ohio,  April  1956  by  Louis  B.  Thomas. 
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2,     Clinical  Center 3,     Pharmacy ' Dfepartment 

INSTITUTE  OR  DIVISION  .  UBORATORY,   BRANCH,    OR  DEPARTffiNT 

I4,,     Pharmacy  Service,   Pharmaceutical  Development  Service,  Sterile  Supply  Service 
SECTION  OR  SERVICE 

5.     Does  not   apply 6.     Does  not  apply 

LOCATION   (IF  OTHER  THAN  BETHESCA)  PROJECT  TITLE 


7»     Milton  W.  Skolaut,   Chief,   Pharmacy  Department 
PRINCIPAL  IIWESTIGaTOR 


8.     Boris  J.   Osheroff,  Chief,  Pharmacy  Service 


OTHER  INVESTIGATORS 

John  A.  Scigliano,   Ph.D.,  Chief,   Pharmaceutical  Development  Service 

Joseph  N«  Salvino,   Chief,  Sterile  Supply  Service 


9.     IF  THIS  PROJECT  RESEMBLES,   COIffLFl^ENTS,    OR  PARALLELS  RESFARCH  DONE 
ELSFVJHERE  IN  THE  PUBLIC  HEALTH  SERVICE   (IMITHOUT  INTERCHANGE  OF  PER- 
SONNEL,   FACILITIES  OR  FUNDS),   IDEOTIFY  SUCH  RESEARCH:    (BY  SERIAL 
NO.    (S)   IF  WITHIN  NIH). 

Not  applicable 


10.     PROJECT  DESCRIPTION: 
OBJECTIVES: 


To  provide  for  the  clinical  research  teams  all  pharmaceuticals, 
routine  and  new,  develop  new  products  into  usable  pharmaceuticals, 
and  supply  routine  and  special  sterile  and  clean  supplies.     To  stay 
abreast  of  the  ever  changing  needs  of  the  patient  care  areas  by 
consultations  and  provide  to  them  the  services  best  suited  to  their 
needs • 
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Methods  Enployed; 

A  closer  coordination  of  many  patient  care  needs  under  one 
responsibility  by  providing  pharmaceuticals,  developing  new 
pharmaceuticals,  supplying  clean  and  sterile  supplies,  providing 
other  items  such  as  braces,  orthopedic  shoes,  eye  glasses  and 
related  needs.  Continued  to  strive  -for  faster,  more  efficient, 
means  of  procuring  supplies  and  final  receipt. 

Services  Rendered 

Total  Number  of  Lepartment  Item  and  Unit  Issues         2,02U,793 
(Includes  estimates  for  December,  1956) 

Total  Nximber  of  Individual  Requisitions' 
Processed  by  the  Department  29,297 

Pharmacy  Service  Item  Issues 
Prescriptions  ll,[i93 

Other  Items  172,68? 

Total  iau,iao 

Number  of  Individual  Requisitions 
Processed  for  Otner  Items  10,8l8 

Pharmaceutical  Development 

Service  Unit  Issues  3»9U8 

(from  August  through  November, 

1956,  including  estimates  for 

December,  1956) 

Number  of  Individual  Requests 
Completed  315 

Sterile  Supply  service  Item  Issues 

Sterile  1,371,133 

Clean  U62,532 

Total  1,836,665 

Items  processed  in  cooperation 

with  Laboratory  of  Infectious 

Diseases  of  the  National  Institute 

of  Allergy  and  Infectious  Diseases      17,517 

Number  of  Individual  Requisitions 
Processed  18,16U 
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The  Pharmacy  Department  received  approval  for  and  accomplished 
a  reorganization  which  initiated  a  nev;  service.  The  position  of 
Assistant  Chief ^  Pharmacy  Department  was  abolished  and  the  following 
two  services  were  established:  Pharmacy  Service  and  Pharmaceutical 
Development  Service,  The  Sterile  Service  completes  the  Departjnent, 
The  Chief  of  each  of  the  three  services  may  be  designated  as  Acting 
Chief  during  the  absence  of  the  Chief  of  the  Pharmacy  Department. 

A  new  catalog  was  compiled  and  submitted  for  printing  in  a 
revised  form  which  vjill  have  a  much  larger  distribution. 

The  addition  of  the  Pharmaceutical  Development  Service  had 
added  materially  to  offer  a  more  complete  and  rounded  service. 
The  developmental  type  services  have  been  separated  from  the 
Pharmacy  Service  allowing  a  better  utilization  of  pharmacists 
for  the  work  to  be  accomplished.  Personnel  are  now  asEi:^ned  to 
that  duty  on  a  full  time  basis  which  gives  us  better  and  more 
efficient  service,  better  trained  personnel  in  this  speciality, 
which  results  in  improved  end  products  to  the  clinical  research 
staff. 

Often  satisfactory  products  are  developed  by  personnel  in  this 
activity  from  raw  chemicals  or  drugs  before  industry  has  even 
exhibited  an  interest  in  such  a  product. 
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Part  B:  Budget  Data 


12.  BUDGET  DATA: 


11.  131^32 -U2-i+i+ 


SERIAL  NU-EER 


ESTIMATED  OBLIGATIONS 


MAN  YEARS 


DIRECT  RETJ^URSEMENT  TOTAL 

607,600    607,600 


PROF 


OTHER 
~^0.5 


TOTAL 


11.5 


FY '57 


BLTDGETED  POSITIONS 


PATIENT  DAYS= 


PROF 


OTHER 


TOTAL 


52 


12  i+2  5^ 

FY '57 

13.     BUDGET  ACTIVITY; 

X     RESEARCH  /"T 

RE^/IEW  &  APPROVAL  /"~7 

BIOLOGIC  STAND iEDS  /~~7 


ADMINISTRATION  /     7 

PROFESS::ONAL  & 

TEC?aJICi^:L  ASSISTANCE    /  7 


Ik.      IDENTIFY  ANY  COOPERATING  UNITS  OF  THE  PUBLIC  HEALTH  SERVICE,  OR 
OTHER  ORGAlNlIZATIONS,  PROVIDING  FUNDS,  FACILITIES,  OR  PERSONNEL 
FOR  THIS  PROJECT  IN  FY  1957*   IF  COOPERATING  UMT  IS  WITHIN  NIH 
INDICATE  SERIAL  NO(S): 


Not  Applicable, 
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16,  LIST  PUBLICATIONS  OTHER  THAN  ABSTRACTS  FROii  THIS  PROJECT  DURING 
CALENDAR  YEAR  1956: 

"Preparation  of  Small  Volume  Injections,"  by  John  A,  Scigliano, 
Bulletin,  American  Society  of  Hospital  Pharmacists,  liar-Apr,  1956. 

"Trends  Indicate  Current  Direction  of  Services  in  Hospital 
Pharmacies"  by  hilton  W.  Skolaut,  Hospital  Progress,  i-iarch,  I9569 

"How  Do  You  rieasure  Needle  Length?"  by  wilton  Wo  Skolaut  and 
Joseph  N.  Salvino,  Hospitals,  Vol,  30,  July  1,  1956« 

17.  LIST  HONORS  AND  AWARDS  TO  PERSONNEL  RELATING  TO  THIS  PROJECT 
DURING  CALENDAR  YEAR  1956, 

Milton  W.  Skolaut;  For  the  American  Society  of  Hospital 
Pharmacists:  Vice  President;  Chairman,  Research  and  Development 
Committee;  Chairman,  Committee  on  Pharmacists  in  Government 
Service;  Member  of  Committee  on  Pharmacy  Operated  Central  Sterile 
Supply  Service;  delivered  several  addresses  representing  the 
Society  as  Vice  President. 

For  the  American  Pharmaceutical  Association:  Represent  the 
group  on  the  Committee  on  Status  of  Pharmacists  in  Government 
Service;  and  a  member  of  the  Steering  Committee  of  a  group, 
representing  five  national  pharmaceutical  groups » 

For  the  Federal  Civil  Defense  Administration:  Consultant  on 
functional  packaging  and  testing  several  items,  such  as  sterilizers 
and  gas  burners. 

Member  of  a  panel  discussion  at  the  Maryland,  District  of  Columbia, 
Delaware  Hospital  Association  Annual  Meeting, 

John  A,  Scigliano;  President  of  the  Maryland  Association  of 
Hospital  Pharmacists  for  approximately  eight  months  of  the 
calendar  year, 

Joseph  N,  Salvino;  For  the  American  Society  of  Hospital  Pharmacists; 
Chairman,  Coramitt.ee  on  Pharmacy  Operated  Central  Sterile  Supply 
Service* 
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William  H.  Briner;  President,  Maryland  Association  of  Hospital 
Pharmacists  for  approximately  four  months  and  Vice  President  for 
the  eight  previous  months. 


ORP-1  Calendar  Year  1956 

PUBLIC  HEALTH  SERVICE   NATIONAL  INSTITUTES  OF  HEALTH 
INDIVIDUAL  PROJECT  REPORT 
Part  Ac-  Project  Description  Sheet  1.  13U32-38-UQ 


SERIAL  NUl'IBER 


■1  '•/ 


2.  Clinical  Center 3«  Rehabilitation  Department 

INSTITUTE  OR  DIVISION         '  LABORATORY,  BRANCH,  OR  DEPARTMENT 

h.   Office  of  Chief 5. 

SECTION  OR  SERVICE  --  LOCATION  (IF  OTHER  THAN  BETHESDA) 


6.  

PROJECT  TITLE 


7.  David  M.  Fried,  M.  P.,  Chief 


PRINCIPAL  INVESTIGATOR 


8,  V.  J.  Niebuhr,  Chief,  Physical  Therapy  Service 


OTHER  INVESTIGATORS 

M.  B.  Beach)  Chief,  Occupational  Therapy  Service 


Heidi  Nadel,  Speech  Therapist 


9.    IF  THIS  PROJECT  RESEMBLES,  C0I4PLEtffiNTS,  OR  PARALLELS  RESEARCH  DONE 
ELSEWHERE  IN  THE  PUBLIC  HEALTH  SERVICE  (WITHOUT  INTERCHANGE  OF  PER- 
SONNEL, FACILITIES  OR  FUNDS),  IDENTIFY  SUCH  RESEARCH:   (BY  SERIAL 
NO.  (S)  IF  WITHIN  NIH). 


Not  applicable. 


10,  PROJECT  DESCRIPTION: 

The  Rehabilitation  Department  has  two  primary  functions: 

(1)  To  participate  in  a  total  care  program 

(2)  Ts  provide  services  assisting  in  research  studies 

All  patients  are  referred  by  Institute  physicians,  and  treated 
compatibly  with  the  research  program.  Physical  Therapy,  Occupational 
Therapy  and  Speech  Therapy  are  the  services  available,  furnishing 
recognized  modalities,  devices  and  special  techniques.  Thus  in  addition 
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to  the  application  of  thermo,  electro,  hydro,  mechano  and  light  therapy, 
training  is  given  in  Activities  of  Daily  Living,  including  self-care, 
kitchen  and  home-making  activities;  braces  and  other  devices  are 
prescribed.  Vocational  counseling  is  obtained  through  the  Maryland  Depart- 
ment of  Vocational  Rehabilitation, 

Details  of  the  activities  of  the  Physical  Therapy,  Occupational 
Therapy  and  Speech  Therapy  Services  are  attached. 

In  addition  to  the  staffs  of  the  aforesaid  Services  there  is 
currently  one  physician  in  the  Department,  the  Chief,  who  cane  on  duty 
September  17,  1956,  the  former  Acting  Chief  having  left  the  Department 
on  June  30,  1956.  The  Department  continues  to  have  tv;o  consultants. 

Activity;  Physical  Therapy  Service,  Rehabilitation  Department. 

Numbers  and  kinds  of  services  rendered; 

The  attached  Exhibit  indicates  the  activity  work-load  in  respect  to 
number  of  patients  treated,  number  of  patient  visits,  and  number  of 
treatments  given.  Because  of  the  wide  variety  of  individual  treatment  or 
test  measures  utilized  as  prescribed,  no  attempt  has  been  made  to  itemize 
them  by  type. 

Major  problems  encountered ;  None . 
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Activity;  Occupational  Therapy  Service,  Rehabilitation  Department. . 

Nuinbers  and- Kinds  of  Major  Services  Rendered: 

The  programs  in  occupational  therapy  for  patients  from  all 
Institutes  fall  into  the  following  areas:  physical  disabilities  clinic,, 
pediatric  program,  ward  program  for  those  patients  confined  to  "bed"/"' 
workshop  for  general  medical  patients,  industrial  therapy,  and,  until 
November,  sports  and  other  recreational  activities. 

The  attached  charts  set  forth  the  numbers  and  kinds  of  services 
rendered  s 

I,  Patients  Seen  Individually  in  Occupational  Therapy  1956 

1956 Number  of  Patients   Number  of  Visits   Hours  of  Treatment 

1829  1973 
1835  ■  2U06 
1971  2196 
20l;l  .  2500 
217U  2211 
2072  2198 
1700  1899 
2091  ■  2387 
1709  1772 
1995  2056 
I8ii7  1UU6 
1695 1867 

Total        3,336  1/         22,959  2U,911 

II.  Group  Activities  for  Patients  1956 

Month Number  of  Sessions Number  of  Patients  ■ 

January  53  953 

February  57  II88 

March  63  1231 

April  57  9U5 

May  63  1151 

June  60  1227 

July  52  I23U 

August  91  991 

September  88  931 

October 60    12  60 

Total  66U  11,111 


January 

22U 

February 

257 

March 

289 

April 

292 

May 

292 

June 

310 

July 

299 

August 

305 

September 

252 

October 

277 

November 

280 

December 

259 

1/  Patients  are  counted  each  month 
they  are  in  occupational  therapy. 
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Activity;  Speech  Therapy  Service. 

Speech  Therapy  was  initiated  as  a  service  of  the  Rehabilitation 
Department  in  November,  1955,  with  one  therapist  assigned. 

Activity  Description; 

■The  Service  functioned  in  the  following  way  for  the  first  year: 
procedures  were  formulated,  record  forms  devised,  and  materials  ob- 
tained. Evaluation  and  therapy  were  instituted  for  a  wide  variety  of 
speech  disorders,  including  delayed  speech,  articulation  disorders, 
voice  disorders,  aphasia,  cleft  palate,  as  well  as  speech  disorders 
found  in  cerebral  palsy. 

Treatment  Summary,  statistical; 


Number  of 

Number  of 

Pat 

ients  Treated 

Patient  Visits 

January 

February 

March 

12 
16 

60 
109 
153 

April 

May 

June 

9 
9 

10 

122 

12U 
10? 

July 
August 
September 
October 

7 
8 

9 

S 

79 

100 

82 

90 

November 

9 

95 

December 

10 

107 

Total 


118 


1223 
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physical  Therapy  Service 


Exhibit  I: 

Calendar  year  1956:  Statistical 

report,  by  month 

No.  of  patients 
treated 

No,  of  patient 
visits 

No.  of  treatments 
given 

IP 

OP 

IP 

OP 

IP 

1 
OP 

January 

81 

13 

67li 

52 

1359 

133 

1 

February 

82 

20 

m 

67  1 

1658     217 

March 

90 

19 

1001 

99  : 

2152     23U 

April 

■-■■■■■■  ■     1 
77      17 

720 

12U 

1U85     317  1 

1       i 

May 

7U     16 

696 

119 

1310;  i   289 

June 

6U   j   16 

722 

8U 

!   1256    181 

July 

79   !   13 

676 

63 

1                          1 

1   1180    139  ! 

1 

August 

87      17 

833 

126 

1539 

2bl   ■ 

September 

72   i   12 

753  1   86 

\       1293 

166 

1 

October 

92 

1 

15 

889 

1U3 

15U     219 

November 

106 

13 

970 

91 

■   1676  1   138 

December 

92   '   12 

8U9   '   66 

:     1U98  1     123 

i   Total 

■'   996  '     183 

9626  '    llUo 

,  17,?5U  ;  2397 

f-  ■  —  - 

1       Tots 

i 

l1     1,179 

10,766 

20,351 

1 
! 
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11  »__13)02-38-39-UO 
SERIAL  NUI4BER 


12a     BUDGET  DATAs 


ESTE'lATED  OBLIGATIONS 


M.1N  YEARS 


DIRECT  REUCGURSEIffiNT     TOTAL 


177 0 200  177=200 


FY'57 


BUDGETED  POSITIONS 


PROF 


OTHER 


TOTAL 


P:-tOF 


73^ 


OTHER 
~2T7r 


TOTAL 


29 


PATIENT  DAYS 


FY  '57 


23 


31 


RESEARCH  /T7 

REVIEW  &    APPROVAL     /^ 

BIOLOGIC  STANDARDS  /~7 


ADMINISTRATION 


ZZ7 


PROFESSIONAL  & 

TECHNICAL  ASSISTANCE   /~7 


lii.  IDENTIFY  ANY  COOPERATING  UNITS  OF  THE  PUBLIC  HEALTH  SERVICE,,  OR 
OTHER  ORGANIZATIONS,  PROVIDING  FUNDS.  FACILITIESj  OR  PERSONNEL 
FOR  THIS  PROJECT  IN  FY  1957,   IF  COOPERATING  UNIT  13  VjITHIN  NIH 
INDICATE  SERIAL  NO(S) : 


Funds  for  operation  of  the  Diagnostic  X-ray  Department  are 
provided  by  the  Institutes  on  a  pro-rate  basis =  The  major 
function  of  the  Department  is  that  of  research  services 
However,  certain  research  studies,  of  a  more  or  less  inde- 
pendent nature,  are  undertaken  by  the  Department  in  co- 
operation with  pharmaceutical  companies <>  Likewise^  equipment 
improvements  and  diagnostic  techniques  are  developed  through 
experience  0.  Several  such  activities  undertalcen  during 
the  past  year  are  listed  as  follows: 
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SERIAL  NlTiiBER 


16,  LIST  PUBLICATIONS  OTHER  THAN  ABSTRACTS  FROM  THIS  PROJECT  DURING 
CALENDAR  YEAR  1956: 

'■The  Impact  of  a  Total  Research  Hcopitai:  Setting  on  the 
Operation  of  a  Physical  Thei-apy  Service'' o 

Co~authors:  Iliss  V,  Jo  Niebuhr  and  Mrsc  Eleanor  Brown 


17.  LIST  HONORS  AND  AWARDS  TO  PERSONNEL  RELATING  TO  THIS  PROJECT 
DURING  CALENDAR  YEAR  1956: 

Not  applicable. 
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PUBLIC  HEALTH  SERVICE  -  -  NATIONAL  INSTITUTES  OF  KE.MTH 
INDB^IDUAL  PROJECT  REPORT 


Part  A.  Pro;;.ect  Description  Sheet 


1.  i32i. 


SERIAL  NUi^BER 


Clinical  Ceni:er 


INSTITUTE  OR  DIVISION 


3  =     S  o  c ial  S  ery i.o p.  _Dep_ar tnent 


LAB^ATORYj   BPulNOHj   OR  DEPART14ENT 


^, 


SECTION  OR  SERVICE 


5» 


LOCATION  (IF  OTIiER  THAN  BETHESDA) 


6.  Social  Service  Department 
PROJECT  TITLE 


7,  Dr.  Daniel  E.  O-Ksefe 


PRINCIPAL  IN^/ESTIGATOR 


8,  See  attaclinents 


OTIiER  IN\('ES1'IGAT0RS 


9 ,   IF  THIS  PROJECT  RESEMBLES ,  COMPLEMENTS ,  OR  PARALLELS  RESEARCH  DONE 
ELSEVJHERE  IN  THE  PUBLIC  HEALTH  SERVICE  (WITHOUT  INTERCHANGE  OF  PER- 
SO^INEL,  FACILITIES  OR  FUI®S)  INDENTIFY  SUCH  RESEARCH;   (BY  SERIAL 
NO.  (S)  if  WITHIN  NIH)c 

Not  applicable. 


10c  PROJECT  DESCRIPTION 
Objectives; 

The  Clinical  Center's  commitment  to  the  advance  of  medical  knowledge 
in  chronic  illness  determines  the  follovring  objectives  for  the  Social 
Service  Departments: 

"1,  To  provide  casework  sex-vice  to  patients  and  their  families 

so  that  they  may  be  able  to  participate  fully  in  the  research 
effort  and  be  ccmfortable  enough  financially  and  emotionally 
to  achieve  maximum  benefit  from  treatment; 
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2.  To  offer  aopropriate  consultation  aborb  "he  -^cial  and 
emotional  factors  related  to  illness  in  order  to  L-nnrov- 
the  planning  for  the  individual  oatient  and  to  particioate 
in  policy  formulation  vrlth  respect  to  the  total  c?re  and 
welfare  of  patients; 

3.  To  participate  in  research  undertaken  in  the  Clinical 
Cen-oer  from  the  standpoint  of  social,   econorac,    cultir^al 
and  emotional  aspects  of  illness;    to.  engage  in  res^a-ch 
in  social  work  practice  in  order' to  imDro^-e  theoua-itv 
of  social  work  at  the  Clinical  Center  and,   in  the  process, 
to  advance  social  work  'mo^ledf^e  generally; 

h.     To  utilize  the  social  worker's  knowledge  of  the  commun-i  ty 
for  ths  social  treatmen-.  of  our  patients  as  well  as  a  ' 
po^^ential  source  of  patient  material  and  to  engage  in 
con^TTuniry  activities  geared  toward  better  social  planning,- 

5.     To  participate  in  interdisciplinary  training  oro^rans  in 
oraer  to  wor.<  toward  optimum  communication  and  utilization 
o-  profosiional  knowledge  among  the  disciclines  for  "he 
advancement  of  the  research  treatment  ^-oals. 
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11»     13b22-21 


SERIAL  NUliB^R 


12.     BUDGET  DATA! 


ESTIKATT^D  OBLIGATIONS 


IAN  YEARS 


§IRECT     REIffiURSETENT     TOTAL 


PROF 


OTHER 


TOTAL 


FY'S! 


188,700  188,700 


22.5 


8.5 


31 


BUDGET  POSITIONS 


PROF 


OTHER 


TOTAL 


PATIENT  DAYS 


FY '57 


13.      BUDGET  A-.TTVITY; 

RESEARCH  /~7 

REVITIaT  &  APPROVAL  /~^ 

BIOLOGIC  STAFDAIffiS  /~V 


ADinNISTRATION 


rj 


PROCESSIONAL  & 
TECHI'ICAL  ASSISTANCE     /     J 


Ik.      IDENTIFY  kW   COOPi^RATTNG  U>'ITS   OF  THE  PUBLIC  HEALTH  SERVICE,    OR 
OTHER  ORGANIZATIONS,    PROVIDING  FUNDS,    FACILITIES,    OR  '^ERSONlilEL 
FOR  THIS  PROJECT  IN  FY  195?.      IF   COOPERATING  UNIT  IS  ''.flTHIN  NIK 
INDICATE  SERIAL  NO(S). 

Not  applicable 
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TABLE  1 
SOCIAL  S"RVIC'-S  FOR  INPi^TIP-NTS 
Calendar  Year  1956 


,  ^tentn 

NCI 

NHI 

NIAMD 

NIDR 

NIMH 

NINDB 

NIAID 

TOTAL 

JAN 

li77 

li^y 

V^ 

V        ^ 

Tjlfift 

^Mi 

2fin 

3.1^05 

FEB 

■^31 

hOii 

363 

0 

780 

30(^ 

9=^3 

?,(^^7 

MAR 

59U 

1473 

297 

0 

.    768 

3li6 

219 

2,697 

APR 

56U 

33U 

207 

0 

-'660 

pqy 

?,ii99 

MY 

755 

303 

187 

U8 

8?i 

^76 

258 

2,7i;8 

JUNE 

813 

ii70 

172 

h8 

.656 

383 

122 

2.66U 

JULY 

601 

332 

205 

58 

598 

3U2 

21 

2,157 

AUG 

69k 

382 

2lU 

59 

52l4 

385 

21 

2.279 

SrpT 

60ii 

iil9 

150 

53 

691 

27h 

138 

2,329 

OCT 

599 

i43li 

2U5 

1 

802 

?77 

199 

2,557 

NOV 

593 

393 

27U 

0 

666 

339 

169 

2,l*3ii 

DEC 

661i 

336 

330 

0 

622 

326 

1X7 

2,39? 

TOTAL 

7,U89 

ii,717 

3,015 

267 

8.97li 

3,995 

2,03it 

30,it9X 

The  number  of  social  services  rendered  is  the  total 
number  of  interviews  which  have  been  held  with  the  patient,  a 
family  member,  physician,  social  agency  or  other  concerned  person 
or  institution. 
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6,  A  Study  of  Interpersonal  CoKimiinication  and  Cerebral  Seizures, 
PROJECT  TITLE 


7.  Robert  J.  Savard,  M,A,. 


PRINCIPAL  INVESTIGATOR 
8,  Dr.  Laurence  L,  Frost,  Dr,  Maitland  Baldwin 


OTHER  INVESTIGATORS 


9.  IF  THIS  PROJECT  RESEMBLES,  COMPLEMENTS;  OR  Pi.RALLELS  Ri-SEaRCH  DONE 
EL3EVJHERE  IN  THE  PUBLIC  HEALTH  SERVICE  (WITHOUT  INTERCHANGE  OF  PER- 
SONNEL, Facilities- OR  funds),  identify  such  research:  (by  serial 
NO.  (s)  IF  Within  nih).  ■ 

Not  applicable. 


10.  PROJECT  DESCRIPTION: 
Objectives; 

To  determine  if  there  are  differences  in  the  social  functioning  of 
patients  with  focal  cerebral  seizures  stemming  from  the  dominant  temporal 
lobe  as  contrasted  to  the  non-dominant  temporal  lobe.  To  describe  the 
nature  of  the  differences,  if  such  are  found. 

Methods  Employed; 

The  methods  employed  are  a  survey  of  the  case  records  of  the  patients 
who  have  undergone  cortical  surgery,  to  analyse  their  inteipersonal 


s^i's°:i;jL-3i  =--^"  --  ^'^^ 


communication  in  the  casework  relationship.  On  a  selected  number  of  l8 
patients  a  group  interview  involving  two  patients,  one  of  which  is  a  poor 
communicator  and  the  other  a  good  communicator. 


Study  Material; 


81  patients  were  studied  who  have  been  admitted  to  the  neurosureerv 
service  for  cortical  seizures  where  a  definite  diagnosis  of  temporal  lobe^ 
epilepsy  is  established.  The  exact  nur^ber,  age  and  sex  distribution  wUl 
depend  on  patients  available  on  the  neurosurgery  service. 

wsth  iJ^   the  basis  of  some  preliminary  findings,  it  seems  as  if  patients 
with  lesions  in  the  left  temporal  lobe  display  certain  basic  patterns  in 
their  social  functioning  which  differs  from  oatients  whose  lesions  are 

t^ltlll^"   ""'f-  ^^^y.^^^'"  ^°  have  difficulty  in  relating  adequately  to  ' 
their  environment-especially  human.  They  have  a  stereotyped  me?hod  o? 

dif?ic:i'tv\n  int:.:tt"'  'fn'^  ^  '^^'^  °'  '''^'^^'     ^^^^^^^  seem  to  have 
diniculty  m  integrating  their  desire  to  reach  a  goal  with  activities 

nothf'"^  °   ""'?  ''•  ^^'°^  '^"'^  ^°^^^  ^^^  ^^t^  nebulous.  To  p^t  it 
another  way-wishes  are  not  translated  into  will  except  when  a  relatively 
simple  concrete  goal  must  be  reached.  i«idxiveiy 

Preliminary  Findings; 

.   ^7  patients  were  found  to  be  poor  communicators  in  the  sense  that 
taTJ   f  '  ^^"terviews,  while  obey  talked,  they  did  not  describe  their 
social  functioning  m  a  way  which  allowed  the  interviewer  to  formulate 

i  uaU^n  Ve°y   self  '"''l''"^'  ^''^^''°"  ^'   ^^^^^^^  regarding  their 
aist r.if      ^    °"  mentioned  people  and  were  prone  to  be  overly 
abstract  or  overly  concrete.  These  patients  were  found  to  have  a  signifi- 
cant lesion  m  the  temporal  lobe  of  the  dominant  hemisphere       ^ 

Meaning  to  the  Clinical  Center; 

This  study  will  integrate  well  with  the  overall  goal  of  the 
^tSJr^'f  h''  "'''f''  "''''  '^  concerned  with  brain  func'Lon  as  it  reflects 
Social  Servlcrn:  "°r'^'''':v,  ''  "'"'  "^^°  ^^^^  ^^'"^   "^^^-^  data  to  the 
?he  social  dvsf,^^t'"\'!!  '^^'  hopefully  by  determining  whether  or  not 
so  t^at  better  ^^thoH^  "?    ''  primarily  organically  or  socially  determined 
so  tnat  better  methods  of  casework  help  can  be  formulated. 
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SERIAL  NUIvEER 


2.  Clinical  Center 3.  Professional  Services  Department 

INSTITUTE  OR  OTHER  NIH  UNIT  LABORATORY,  BRAITOH  OR  DEPARTMENT 

h.     Social  Service  Department 5»  

SECTION  LOCATION  (IF  OTHER  THAN  BETHESDA) 

6 1  Distressful  States  Experienced  by  Patients  in  the  Clinical  Center 

PROJECT  OR  ACTIVITY  TITLE 


7^  Betty  Basamania;  M.S,W. ,  Paul  Blank,  M.S.W, ,  Geraldine  Connor,  M.S. v., 

Ruth  Ann  Fundis,  M.ScW. ,  Mary  Ann  Fugitt,  M,S.,W. ,  Shirley  Helmich,  M.S.V/. , 

Stanley  I.  Hirsch,  M.S.W. ,  Roberta  Peay,  M. S.W. 

PRINCIPAL  INVESTIGATOR  (S)  OR  OTHER  RESPONSIBLE  HEAD  OF  ACTIVITY 

8. . 

OTHER  SENIOR  INVESTIGATORS  OR  PRINCIPAL  ASSISTANTS 

9.   IF  THIS  PROJECT  RESEMBLES,  COMPLEMENTS,  OR  PARALLELS  RESEARCH  DONE 
ELSElffiERE  IN  THE  PUBLIC  HEALTH  SERVICE  (V/ITHOUT  niTERCHANGE  OR  PER- 
SONNEL FACILITIES  OR  FU^IDS)^  IDEI>1TIFY  SUCH  RESEARCH:   (BY  SERIAL  NO.(S) 
IF  WITEEN  NIH). 

Not  applicable, 

10.   PROJECT  DESCRIPTION 

Objectives ; 

To  determine  the  frequency  of  patients  experiencing  instances 

of  stress. 
The  extent  of  stressful  states. 
The  patterns  of  precipitation. 
What  is  being  done  to  alleviate  the  stressful  situations  and 

what  further  can  be  done? 


sSa°;o.T3:kl.e  <=°"=^'^'  '^^^-^^  ^-^  ^556 


Methods  Eaployed; 

.   .   Data  Collection,  Data  is  collected  by  each  investigator  inter- 
vievang  f ive  patients  representing  a  cross  section  of  the  patients 
hospitalized  at  the  National  Institutes  of  Health.  The  focus  of  the 
s-cudy  is  the  specific  inr.tances  of  stress  patients  can  recall  and  the 
events  surrounding  them  to  get  to  precipitating  factors.  Objectivity 
will  chiefly  depend  on  facilitating  patients  to  recall  with  as  little 
?nv.'^+?  ?  as  possible.  The  patient  is  the  primry  observer  and  the 
investigator  functions  as  an  enabling  person. 

.  Analysis  of  the  Data»  Examination  of  the  interviews  to 
determine  existance  of  instances  of  stress  as  measured  by  criteria 
established. 

To  further  analyze  the  relationship  between  these  and  precipi- 
tating factors  associated  with  hospitalization. 

Major  Findings ; 

The  initial  interviews  conducted  do  not  show  any  definite 
?n^  f ?  "L^'f^'r  ^°''  *^^  stressful  instances.  This  would  seem  to 
indicate  that  they  are  individualized  and  data  about  the  causes  are 
being  analyzed  further. 

Significance  to  Clinical  Center  Research; 

One  of  the  major  interests  in  patients  at  the  Clinical  Center 
is  research,  and  their  comfort  and  cooperation  is  essential  for  carry- 
ing out  the  research  goals.  "^ 

.-.t.^  .r^li   ^^^^^/f^  patterns  of  stress  experienced  by  patients,  assoc- 
i^^^f.''?*^^°'f  ^^\?°li°y  ^"'i  procedure,  this  might  be  of  interest  to 
n^tllt     f ^?-"is*^a*i°n  in  terms  of  recommending  changes.  If  on  the 
other  hand  there  are  no  patterns,  but  sufficient  frequency  of  stressful 
tirmf  ;r?.''°  ^  denonstrated,  this  might  warrant  cl'oser'^scrutinrin 
terms  of  xhe  role  other  services  oriented  to^rds  alleviation  of  in- 
dividual problems,  might  play. 

Proposed  Course  of  Project; 

o-H>.ov  '  '^^^/e*ho<^°l°6y  used  in  this  study  might  have  si.^nificance  for 
other  social  service  research. 
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SERIAL  NUMBER 


2,  Clinical  Center 


INSTITUTE  OR  DIVISION" 


3.  Social  Service  Departsent 


LABORATORY,  BRATJCEK,  OR  DEPARTMENT 


^.   NHI 


SECTION  OR  SERVICE" 


LOCATION  (IF  OTHER  THAI-f  EETHESDAT" 


^'     Study  of  verbalized  expressions  of  patients  related  to  their  own  deatv^ 
PROJECT  TITLE ±..J^  ^--  * 


'7«  Ruth  T.  Hartman  M.S.S.W.  and  Barbara  A.  Murphy,  M.S 
PRINCIPAL  INVESTIGATOR 


8. 


OTHER  INVESTIGATORS 


■9.-,  -IF  THIS  PROJECT  RESElffiLES,  COMPUMEWTS,  OR  PARAL.LELS  RESEARCH  DOflE 
ELSH»mH^E  IN  THE  PUBLIC  HEALTH  SERVICE  (WITHOUT  INTERCHANGE  OR  PER- 
SOroJEL  FACILITIES  OR  FUNDS),  IDENTIFY  SUCH  RESEARCH:   (BY  SERIAL  NO. 
(S)  IF  V/ITHIN  NIH) 

Not  applicable. 


10.   PROJECT  DESCRIPTION; 

To  study  the  verbalized  expression  of  patients  related  to  their 
own  death. 

To  examine  the  social  worker's  responses  to  the  above  material. 

To  observe  patient's  reaction  to  the  social  worker's  handling 
of  death  related  material  in  the  interview. 


CRP-1  (concl'd) 
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Methods  Eaployed : 


from  n,Jf    ?  ?/^^^*^'^  ^°  *^^  ^^°^^  Objectives  will  be  obtained 
from  microscopically  studying  this  area  of  case  work  practice  throurfi" 
reL?ef"?>,°'  *^!  interview.  Patient's  expressions  tSat  are  deaJh^ 
related,  the  worker's  response  and  reactions,  both  overt  and  covert 

V.  4.  ^J^^^^  ^^^   ^^^  ^®  analyzed  relative  to  what  patients  sav  and 
what  their  adaptive  behavior  is  toward  their  eininent^eath.    "^ 

Study  Ifeterial; 

NEI   patients  selected  for  the  study  will  be  chronically  ill 
persons  whose  disease  process  has  been  characterized  by  a  gradual    ' 
progression  of  symptoms  with  increasing  incapacitation,  whose  life  ' 
expectancy  is  limited,  and  who  verbalize  during  the  course  o?  case 
work  treatment  anxieties  and  fears  concerning  their  Z  dea?l 

Preliminary  Findinp:s; 

+hno  -P  ^^r^  v""^  °°  preliminary  findings  available  at  this  time.  Work 

Significance  to  the  Clinical  Center  and  Social  Service  Research r 
With  the  increase  of  chronic  illjiess  and  the  many  cultural 

wSr'ir^c^easin'l'  '^?i?  f  '"^  ^^^^  ^^'   ^ying.  tHosSS  Jocial 
chronicany  in  fif t^  '?  ^'?  ^???  '°  ^^^^  '"^'^   "°^^  ^^^^^^  *o  the 

rl'^ll  l:.Torrtlllcrr''''   '°'  "^'^  stl^late^ntere^t  tl  other 
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Study  of  Factors  Associated  with  Sustainad  Family  Interest  in 

6,   Institutionalized  Children. 

PROJECT  TITLE 


7.  Shirley  Helmich,  M.  A. 
PRINCIPAL  INVESTIGATORS 


8. 


OTHER  INVESTIGATORS 


9.   IF  THIS  PROJECT  RESEMBLES;.  COMPLEMENTS,  OR  PARALLELS  RESEARCH  DONE 
ELSEWHERE  IN  THE  PUBLIC  HEALTH  SERVICE  (WITHOUT  INTER CE4WGE  OF  PER- 
SONNEL, FACILITIES  OR  FUNDS),  INDEWTIFY  SUCH  RESEARCH:   (BY  SERIAL 
NO.  (S)  IF  WIGSIN  WIH). 

Wot  applicable. 


10.  PROJECT  DESCRIPTION: 

Objectives: 

To  evaluate  whether  variances  of  child's  disability,  family  back- 
ground, reason  for  institutionalization  bear  any  correlation  with  evidence 
of  sustained  family  interest  in  child. 

Methods  Employed: 

1.  Obtain  information  on  above  factors  from  records  of  District 
Training  School  and  from  parents  and/or  other  family  members  whenever 
available. 
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n-  *  •  2.  Evaluation  of  family's  continuing  interest  in  child  from 
District  Training  School  records  showing  relative  visits  and  contacts 
and  from  attitudes  determined  in  interview  situation. 

3.  Analysis  of  above  material. 
Study  Material; 

r    *v,^n-^?  °^^^^  ^°  ^^   i^eviewed  fom  a  group  of  patients  transferred 
from  the  District  Training  School  to  NINDB  for  periods  of  two^eics  [n 

Alfof natW.'  T^"''   °f%Ti°^"  Dekaban-s  study  of  mental  deficients. 
All  of  patients  are  mental  deficients  of  varying  degrees  of  deficiency 
and  physical  involvement.  Ages  range  at  least  from  ?  years  to  U  jells 
Length  of  institutionalization  will  range  at  least  from  1  year  to  30ye'ars. 

Preliminary  Findings : 

reviewed°w?th^;i''''^^  ""^f  ^^"""^^^^   ^^^^  ^^^"^   completed  and  are  now  being 
reviewed  with  reference  to  project  objective:  evaluation  of  whether 

TnllltT^    '"/'"'^'^  background,  child's  disability,  and  reLon  for 
institutionalization  bear  any  correlation  with  evidence  of  sustained 
family  interest  in  an  institutionalized  child. 

rf  ^r.rStli  "^^""i^^  ^l  ^^i^  further  reviewed  to  determine  feasibility 
rf.arH^nf  ^  number  of  case  studies  with  additional  data  obtained  ^ 
regarding  oarents •  adjustment  to  mentally  defective  child. 

Significance  to  the  Clinical  Center  and  Social  Service  Research: 

the  gere^a/knoil'ed.p'T'^  'T  '^'!  ''^''^'  ^^^  P°^"^^  contribute  to 
S!h  f  K   ^"°"^^^ge  0^  'parent  reactions  to  institutionalizing  a  child 
Each  such  expansion  tc  this  knowledge  seemingly  has  meaning  to  all 
?W  f  i°f  ^  personnel  working  with  parents  in  planning  inltiLuonaliza- 
this  studv'wiirnr'  f ''"  institutions.  Spe'cifically,  I  hope  that 
evaluations  i.i  h    f ""'?  warranting  further  study  so  that  more  valid 
intireJt         ""  '  °^  ^^"  existence  or  lack  of  parents-  sustained 
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k.    Clinical  &  Professional  Education  5« 
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o.  

PROJECT  TITLE 


7.   Chief,  Dr.  Murray  C.  Brown 


PRINCIPAL  INVESTIGATOR 


OTHER  INVESTIGATORS 


9.   IF  THIS  PROJECT  RESEMBLES,  COMPLEi'ENTS,  OR  PARALLELS  RESEARCH  DONE 
ELSEVTHERE  IN  THE  PUBLIC  HEALTH  SERVICE  (v/ITHOUT  INTERCHANGE  OF  PER 
SONNEL,  FACILITIES  OR  FUNDS),  IDENTIFY  SUCH  RESEARCH:   (BY  SERIAL  " 
NO. (S)  IF  WITHIN  NIH). 

Not  applicable. 


10.   PROJECT  DESCRIPTION: 

The  Clinical  and  Professional  Education  Branch  of  the  Clinical  Center 
is  concerned  with  formal  educational  activities  for  professional  people,  the 
conduct  of  staff  meetings  and  other  professional  activities  relating  to  the 
growth  of  professional  competence  and  the  maintenance  of  standards  of  clinical 
care.  As  an  interim  responsibility  this  office  has  also  heen  responsible  for 
Volunteer  Services  in  the  Clinical  Center  and  the  planning  of  communication 
services  having  potential  educational  implications.   Its  Chief  also  maintains 
a  relationship  to  the  Director  of  NIH  and  organizes  and  conducts  educational 
programs  of  overall  importance  to  the  National  Institutes  of  Health. 
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CLINICAL   CENTER  ACTIVITIES 

Clinical  Fellowships 

There  are  six  programs  for  the  training  of  clinical  fellows  which 
have  received  approval  for  one  or  more  years  of  Residency  training  from 
the  appropriate  American  Specialty  Board.  In  I956  Radiology  and  Neurology 
extended  their  clinical  training  programs.  They  are  now  applying  for  three 
year  approval  of  their  residency  programs.  All  progra;:^.-?  for  the  training 
of  Clinical  Fellows  with  the  exception  of  that  in  Clinical  Pathology,  were 
inspected  by  the  AMA  in  November.  Later  in  1956  a  new  residency  program 
in  Oral  Pathology  was  developed.  The  Medical  Board  has  approved  this 
program  and  it  is  now  under  review  by  the  American  Dental  Association.  This 
proposal  required  the  prior  development  of  a  basis  for  ADA  approval  of  the 
Clinical  Center  as  an  approved  hospital. 

There  were  eight  Clinical  Fellows  appointed  in  1956.   Clinical  Associ- 
ates whose  v'ork  closely  parallels  that  of  the  Clinical  Fellows,  but  who  are 
not  involved  in  formal  training  programs  totaled  78. 


Staff  Meeti 


ngs 


^  *u  ?®^®  ^^^^  ^®®"  ^  ^°'^^^  °^  ^'^  meetings  of  the  combined  clinical  staffs 
P  l^^   ^*J°'^^  Institutes  of  Health  during  1956.  Ten  of  these  meetings  were 
Combined  Clinical  Staff  Meetings.  Four  were  Quarterly  Staff  Meetings  and  the 
remaining  three  were  Clinicopathologic  Conferences. 

Education  Committee  of  the  Medical  Board 

.u-       ^"i!  committee  has  been  meeting  on  a  monthly  basis  under  the  chairman- 
ship of  the  Chief  of  this  Branch.  All  Clinical  Center  Residency  Programs 
were  reviewed  by  the  committee  prior  to  the  AMA  inspection.  Recommendations 
that  the  Neurology  and  Radiology  Residency  programs  be  extended  to  three 
years  were  sent  to  the  Medical  Board.  Residency  Program  in  Oral  Pathology 
was  approved  and  sent  to  the  Medical  Board  for  approval.  Arrangements  for 
SnrPT^i^''^     °^   ^°''''  selected  staff  meetings  in  the  ANNALS  OF  INTERNAL 
MEDICINE  was  made  and  approved  by  the  committee.  Medical  Board  approval  . 
was  secured. 

Volunteer  Services 

Regularly  scheduled  Volunteer  Services  have  been  limited  to  those 
provided  by  a  cooperative  arrangement  between  the  American  Red  Cross  and  the 
Clinical  Center,  whereby  the  Gray  Lady  Corps  of  the  Montgomery  County  Chapter 
created  a  Clinical  Center  Unit  for  this  purpose.  By  January  1,  1957,  five 
classes  had  been  graduated  and  the  group  nad  grown  from  less  than  30  to  73 
Gray  Ladies,  despite  the  normal  attrition  to  be  expected  in  a  volunteer 
group.  During  I956  this  group  rendered  more  than  13,000  hours  of  volunteer 
service.  In  October  the  Gray  Ladies  were  transferred  from  this  Office  to  the 
newly  created  Patient  Activities  Section. 
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Television 

During  1956  the  radio  and  television  distribution  sj^steni  for  the 
Clinical  Center  was  installed.  Negotiations  for  the  purchase  of  equipment 
to  completfe  the  control  room  are  underv/ay. 

The  25  television  experiments  performed  in  1955  were  analyzed  to 
determine  probable  values  of  importance  to  NIH  in  this  new  medium.  Three 
scientific  papers  and  a  variety  of  lectures  were  presented  before  scientific 
bodies  on  the  basis  of  this  experience.  A  final  film  report  on  the  experi- 
ments was  completed.  This  has  been  reviewed  by  the  Institute  Directors  and 
formed  the  basis  for  a  projected  two  year  study  of  the  usefulness  of  tele- 
vision and  associates  electronic  devices  at  NIH,  now  expected  to  begin  in 
January  1957- 

The  Chief  of  this  office  attended  RCA's  technical  school  in  television 
to  familiarize  himself  with  latest  technical  developments  in  this  field. 
Negotiations  with  ONR,  NNMC,  USASC  and  industrial  concerns  (RCA,  DuMont 
and  CBS)  have  been  directed  at  planning  and  securing  equipment  for  1957 
studies.  A  variety  of  instruments  and  services  will  be  available  without 
cost  for  the  contemplated  studies  which  are  designed  to  determine  the 
desirability  and  the  extent  of  usefulness  of  television  in  NIH  undertakings. 


ACTIVITIES  CONDUCTED  FOR  NIH 


Orientation  of  New  Employees 

The  National  Institutes  of  Health  has  had  an  organized  program  for 
the  general  orientation  of  new  employees  since  July  1953-  During  1956  eight 
series  of  orientation  programs  were  conducted.  A  total  of  2,83^  people 
have  attended  the  Compass  Course  since  its  beginning.  A  special  orientation 
program  was  held  for  the  medical  and  dental  students  on  summer  training  duty. 

The  Chief  of  this  Branch  has  also  participated  in  an  orientation  program 
for  hew  employees  given  by  the  PES. 

Graduate  School 

In  195*+,  a  program  of  formal  "out  of  working  hours"  courses  was 
organized  in  cooperation  with  the  Graduate -School  of  the  Department  of 
Agriculture.   Special  committees  of  NIH  scientists  and  other  groups  with 
special  talents  and  interests  vrere  created  to  select  the  content  and  guide 
the  conduct  of  these  courses.  The  courses  are  offered  at  the  employee's 
expense  at  the  current  rates  charged  by  the  Graduate  School. 
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In  the  spring  semester  of  195^,  there  ^;ere  I87  people  enrolled  in 
16  courses.  In  the  fall  semester  of  I956,  there  were  375  people  registered 
for  22  courses. 

Out  of  35  one- course  scholarships  v?arded  by  the  USDA  to  employees  in 
the  V/ashington  area,  three  went  to  NIH  employees.   The  candidates  were 
nominated  for  scholarships  through  their  Institutes,  and  final  selection 
was  made  by  the  USDA  Graduate  School  Scholarship  Committee. 

Scientific  Advisory  Committee 

During  I956  this  committee  has  been  meeting  on  a  monthly  basis. 
Most  of  the  committee's  time  has  been  spent  on  the  planning  of  a  program 
for  "research  associates".  Tliis  is  a  combined  preceptor  and  formal  inte- 
grated basic  science  program  for  the  development  of  research  competence 
in  young  M.D.'s.  A  definite  proposal  vras  drawn  up  and  submitted  to  the 
scientific  directors  for  approval.  Definite  course  outlines  were  also 
planned.  This  program  has  now  been  approved  and  appointments  of  a  limited 
number  of  M.D.  candidates  will  be  made  effective  July  1,  1957. 

FHS  Committee  on  Residency  and  Internships 

Activities  of  this  committee  have  made  increasing  demands  on  this 
office.  All  applications  for  residency  training  from  NIH  people  have  been 
channeled  through  this  office  to  the  Committee.  Also  the  applications  for 
deferment  of  men  under  the  Berry  plan. 

Summer  Student  Training  Program 

The  NIH  employed  50  medical  students  and  k   dental  students  for 
summer  training  duty  in  the  summer  of  1956-  The  educational  aspects  of 
this  program  and  much  of  the  NIH  portion  of  its  administration  were  handled 
by  this  office.  A  special  orientation  program  was  held  for  the  students. 
Regular  weekly  seminar  type  scientific  meetings  were  also  held  for  the 
students.  Plans  are  now  going  fortmrd  for  the  summer  of  1957.  The  program 
will  involve  approximately  100  students  in  1957.   The  Chief  of  this  Branch 
has  been  made  Chairman  of  the  PHS  Committee  responsible  for  this  program. 

Committee  on  Training  Outside  the  Service 

Counseling  of  younger  staff  members  regarding  their  professional 
development  has  been  increasing.  The  Chief  of  this  Branch  was  made  a 
member  of  this  Committee  in  October  1956.   An  increasing  number  of  NIH 
applications  for  such  training  are  reviewed  by  this  office  and  staff  work 
incidental  to  them  is  increasing. 
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In-Service  Training 

In  November  of  1955  this  office  secured  the  services  of  a  training 
officer  and  a  Public  Health. Educator,  whose  duties  are  to  stimulate  and 
coordinate  instructional  programs  designed  to  improve  the  work  performances 
at  NIH.  An  orientation  program  for  the  Housekeeping  Section,  a  program  for 
Animal  Caretakers,  orientation  program  for  the  Guard  Force  and  a  Junior 
Management  Intern  Program  were  all  undertaken  in  1956. 

In-Service  Training  at  Sub-Professional  Levels 

Histology  Course  -  At  the  request  of  the  Technicians  Study  Group  of 
the  NCI,  Laboratory  of  Pathology,  a  class  in  Histology  was  organized  as  a 
voluntary  undertaking  without  academic  credit  and  initiated  in  the  research 
laboratories  of  the  NCI  for  the  technical  staff  of  the  LP.  It  was  begun 
in  April,  195b,  discontinued  for  the  summer  months,  and  resumed  in  September 
to  continue  through  December  1956.   The  course  is  given  chiefly  on  the 
students'  own  time  and  does  not  involve  Government  working  hours,  except 
the  lecture  hour  from  k   to  5  p.m.  There  are  33  studen-':s  enrolled  in  the 
class.  A  total  of  approximately  110  hours  of  medical  school  level  instruction 
was  offered. 

Patient  Orientation  Program  -  A  proposal  for  this  activity  has  been 
understudy  by  a  Clinical  Center  Committee  chaired  by  Mr.  Staton  of  this 
office. 

Miscellaneous 

The  Chief  of  this  Branch  has  been  active  on  the  Interagency  Committee 
on  Medical  Education  for  National  Defense  throughout  the  year  and  has 
assisted  in  the  planning  of  presentations  for  Deans  and  Coordinators  of  the 
Medical  Schools  participating  in  the  MEND  Program.   He  has  attended  national 
meetings  of  those  organizations  dealing  with  medical  education. 

There  has  been  an  increasing  demand  for  programs  for  medical  students 
in  local  medical  schools  regarding  the  PHS  and  NIH  functions.  A  number  of 
two  hour  programs  have  been  set  up  for  these  students  and  for  occasional 
groups  visiting  from  a  distance.   In  this  connection  a  formal  program  of 
instruction  for  visiting  medical  students  in  preventive  medicine  is  under 
consideration. 

Ad  Hoc  Committee  re  Policy  on  Visitors  -  Recommendations  re  the  NIH 
policy  on  the  management  of  visitors  has  been  given  by  this  committee. 

High  School  Science  Teachers  -  The  1957  program  has  been  placed  in 
this  office. 
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Course  for  Teachers  of  Homebound  Children  -  This  activity  of  the 
District  Teacher's  College  is  in  a  planning  stage.  Active  cooperation 
by  the  Rehabilitation  Department  of  the  Clinical  Center  in  the  teaching 
of  medical  aspects  of  handicapped  children  is  a  likely  development. 
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10.   PROJECT  DESCRIPTION: 

OBJECTIVES  AW   METHODS  EMPLOYED 

In  summary,  the  Employee  Health  Service  has  a  dual  responsibility; 
first  to  management,  in  general  to  act  as  the  focal  point  for  all  matters 
relating  to  the  health  of  employees,  to  assist  in  the  prevention  and 
control  of  occupational  injury  and  disease,  and  to  reduce  sickness 
absenteeism.   Secondly  there  is  a  responsibility  to  the  employees  to 
assist  them  in  maintaining  their  health  at  the  highest  possible  level 
consistent  with  good  preventive  health  practices  by  the  provision  of 
such  services  as  immunizations,  health  advice  and  guidance,  and  periodic 
physical  examinations. 
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1956 1955 


23,339 

20,959 

2,960 

2,633 

3,009 

2,i^l3 

1,915 

1,351 

5,91^5 

6,1+75 

1,353 

1,681 

MJMBERS  Ai^TD  KIITOS  OF  MAJOR  SERVICES  RENDERED 

Total  Visits 

Visits  for  Occupational  Injuries  and  Diseases 

Immunizations 

Preemployment  Physical  Examinations 

Laboratory  Examinations 

Referrals  to  Personal  Physicians 

MAJOR  PROBLEMS,  PRESENT  STATUS 

1.  Excessive  workload,  due  both  to  the  high  number  of  new  employees 
coming  to  NIH  and  the  sudden  loss  of  several  staff  nurses  during  the  year, 
has  been  our  most  difficult  problem.  Fortunately  our  nursing  staff  is  now 
up  to  its  authorized  level.  Staff  enlargement,  including  clerical,  medical, 
and  laboratory  personnel,  still  is  necessary  however. 

2.  Space  is  currently  barely  adequate  in  the  Building  10  Health 
Unit.  In  the  future,  this  space  will  be  entirely  inadequate. 

IMPORTANT  PROGRESS  OR  IMPROVEMENT  ACHIEVED 


1.  The  trend  in  program  emphasis  continues  in  the  proper  direction 
in  favor  of  preventive  medicine  over  curative  medicine.   This  trend  should 
be  strengthened  in  the  future  as  a  result  of  the  new  Commissioned  Officers' 
Dependent  Medical  Care  legislation  which  will  make  it  more  unlikely  that 
we  will  be  called  upon  to  provide  services  for  dependents.   Highly  suc- 
cessful preventive  medical  programs  continuing  from  previous  years  include 
periodic  vaginal  cytology  examinations,  trichomonas  control,  beta  hemolytic 
streptococci  control,  periodic  chest  X-rays,  and  the  provision  of  influenza 
virus  and  tetanus  toxoid  immunizations.   The  continuing  services  of  a 
Psychiatric  Consultant,  assigned  to  us  by  NIMH,  has  been  of  great  value 

in  assessing  emotional  and  behavior  problems,  and  in  making  referrals  when 
necessary.  Likei/ise  the  V/eekly  Skin  Clinci,  staffed  by  NCI  Dermatologists, 
and  the  many  other  courtesy  services  extended  by  the  other  Institutes  and 
CC  Departments,  have  been  very  helpful. 

2.  Acquisition  of  a  second  medical  officer  has  increased  the 
quantity  of  services  available  to  employees  and  has  eliminated  the  ne- 
cessity for  calling  upon  Institute  physicians  to  serve  as  relief-duty 
officers  for  the  Employee  Health  Service.  The  addition  of  another  Public 
Health  nurse  to  the  staff  was  of  great  assistance  in  our  efforts  to  empha- 
size preventive  medicine.  Although  covered  completely  in  previous  reports, 

we  feel  compelled  to  restate  the  tremendous  contributions  the  medical  students 
made  to  our  program  during  the  Summer. 
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3.  Progress  in  Occupational  Disease  Control  has  been  steady 
although  much  more  remains  to  loe  done  in  this  area.  Results  of  the  joint 
efforts  of  the  various  service  groups  which  comprise  the  Environmental 
Health  Advisory  Group  have  heen  encouraging,  particularly  the  Building  6 
survey.   Currently,  Building  7  is  under  study,  and  because  of  the  biological 
hazards  associated  with  this  building,  we  are  hopeful  that  this  particular 
study  will  achieve  much  in  the  prevention  and  control  of  Occupational  Diseases. 
Notable  efforts  in  Occupational  Disease  Control  this  year  have  included  polio 
immunizations  for  all  of  DBS  personnel,  an  expanded  program  of  tuberculosis 
skin  testing  in  addition  to  periodic  chest  X-rays,  and  a  revised  program  of 
periodic  blood  chemistries  for  employees  exposed  to  toxic  chemicals.  The 
Division  of  Biologic  Standards  has  been  particularly  helpful  during  the  year 
in  our  efforts  to  improve  our  Occupational  Disease  Control  program  and  there 
is  currently  underway  a  project  with  DBS  to  evaluate  thoroughly  all  of  the 
various  administrative  and  technical  problems  relating  to  such  a  program. 
It  is  hoped  that  the  lessons  learned  can  be  applied  to  the  other  Institutes 
and  service  areas  in  the  near  future. 

PROPOSED  COURSE  OF  ACTIVITIES  DURING  THE  NEXT  CALENDAR  YEAR 

1.  Emphasis  will  be  placed  on  increased  activities  in  the  area  of 
Occupational  Disease  Control.  Greater  efforts  will  be  made  to  collaborate 
more  actively  in  projects  sponsored  by  the  Environmental  Health  Advisory 
Group,  particularly  those  pertaining  to  biological  and  toxic  chemical  hazards. 
Progress  in  alleviating  the  serious  problems  caused  by  allergies  to  laboratory 
animal  dusts  and  danders  can  be  expected  diuring  the  coming  year  as  a  result 

of  the  establishment  of  an  Allergy  Clinic  in  cooperation  with  the  National 
Cancer  Institute.  The  Clinic  to  be  staffed  by  a  Cancer  Institute  physician 
will  be  held  once  weekly  in  the  Employee  Health  Service.   The  Cancer  Institute 
hopes  to  benefit  from  the  project  by  obtaining  a  readily  available  group  of 
subjects  with  allergic  conditions  some  of  which  might  hold  the  clue. for  the 
interesting  interrelations  between  allergy  and  cancer. 

2.  In  as  much  as  several  collaborative  projects  with  Institute 
physicians  over  the  past  years  have  indicated  the  existance  of  valuable 
research  material  in  an  employee  population,  additional  efforts  will  be  made 
as  time  permits  to  discover  and  develop  the  vast  potential  for  research 
material  that  exists  in  the  NIH  employee  population.  As  our  employee  popu- 
lation stabilizes,  it  could  become,  in  the  hands  of  qualified  investigators, 
a  valuable  tool  in  following  the  progress  of  the  degenerative  diseases.  The 
Employee  Health  Service  welcomes  an  opportunity,  and  feels  it  has  a  responsi- 
bility, to  collaborate  with  any  Institute  physicians  along  these  lines. 
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1956 1955 


23,339 

20,959 

2,960 

2,633 

3,009 

2,U13 

1,915 
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5,9^^5 
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NUMBERS  AND  KINDS  OF  MAJOR  SERVICES  REHDERED 

Total  Visits 

Visits  for  Occupational  Injuries  and  Diseases 

Immunizations 

Preemployment  Physical  Examinations 

Laboratory  Examinations 

Referrals  to  Personal  Physicians 

MAJOR  PROBLEMS,  PRESENT  STATUS 

1.  Excessive  workload,  due  both  to  the  high  number  of  ne\7  employees 
coming  to  NIH  and  the  sudden  loss  of  several  staff  nurses  during  the  year, 
has  been  our  most  difficult  problem.  Fortunately  our  nursing  staff  is  now 
up  to  its  authorized  level.  Staff  enlargement,  including  clerical,  medical, 
and  laboratory  personnel,  still  is  necessary  however. 

2.  Space  is  currently  barely  adequate  in  the  Building  10  Health 
Unit.  In  the  future,  this  space  will  be  entirely  inadequate. 

IMPORTANT  PROGRESS  OR  IMPROVEMENT  ACHIEVED 


1.  The  trend  in  program  emphasis  continues  in  the  proper  direction 
in  favor  of  preventive  medicine  over  curative  medicine.  This  trend  should 
be  strengthened  in  the  future  as  a  result  of  the  new  Commissioned  Officers' 
Dependent  Medical  Care  legislation  which  will  make  it  more  unlikely  that 
we  will  be  called  upon  to  provide  services  for  dependents.  Highly  suc- 
cessful preventive  medical  programs  continuing  from  previous  years  include 
periodic  vaginal  cytology  examinations,  trichomonas  control,  beta  hemolytic 
streptococci  control,  periodic  chest  X-i'ays,  and  the  provision  of  influenza 
virus  and  tetanus  toxoid  immunizations.   The  continuing  services  of  a 
Psychiatric  Consultant,  assigned  to  us  by  NIMH,  has  been  of  great  value 

in  assessing  emotional  and  behavior  problems,  and  in  making  referrals  when 
necessary.  Likewise  the  Weekly  Skin  Clinci,  staffed  by  NCI  Dermatologists, 
and  the  many  other  courtesy  services  extended  by  the  other  Institutes  and 
CC  Departments,  have  been  very  helpful. 

2.  Acquisition  of  a  second  medical  officer  has  increased  the 
quantity  of  services  available  to  employees  and  has  eliminated  the  ne- 
cessity for  calling  upon  Institute  physicians  to  serve  as  relief-duty 
officers  for  the  Employee  Health  Service.  The  addition  of  another  Public 
Health  nurse  to  the  staff  was  of  great  assistance  in  our  efforts  to  empha- 
size preventive  medicine.  Although  covered  completely  in  previous  reports, 

we  feel  compelled  to  restate  the  tremendous  contributions  the  medical  students 
made  to  our   program  during  the  Summer. 
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3.  Progress  in  Occupational  Disease  Control  has  been  steady 
although  much  more  remains  to  be  done  in  this  area.  Results  of  the  joint 
efforts  of  the  various  service  groups  which  comprise  the  Environmental 
Health  Advisory  Group  have  been  encouraging,  particularly  the  Building  6 
survey.   Currently,  Building  7  is  under  study,  and  because  of  the  biological 
hazards  associated  with  this  building,  we  are  hopeful  that  this  particular 
study  will  achieve  much  in  the  prevention  and  control  of  Occupational  Diseases. 
Notable  efforts  in  Occupational  Disease  Control  this  year  have  included  polio 
immunizations  for  all  of  DBS  personnel,  an  expanded  program  of  tuberculosis 
skin  testing  in  addition  to  periodic  chest  X-rays,  and  a  revised  program  of 
periodic  blood  chemistries  for  employees  exposed  to  toxic  chemicals.   The 
Division  of  Biologic  Standards  has  been  particularly  helpful  during  the  year 
in  our  efforts  to  improve  our  Occupational  Disease  Control  program  and  there 
is  currently  underv/ay  a  project  with  DBS  to  evaluate  thoroughly  all  of  the 
various  administrative  and  technical  problems  relating  to  such  a  program. 
It  is  hoped  that  the  lessons  learned  can  be  applied  to  the  other  Institutes 
and  service  areas  in  the  near  future. 

PROPOSED  COURSE  OF  ACTIVITIES  DURING  THE  NEXT  CALENDAR  YEAR 

1.  Emphasis  will  be  placed  on  increased  activities  in  the  area  of 
Occupational  Disease  Control.  Greater  efforts  will  be  made  to  collaborate 
more  actively  in  projects  sponsored  by  the  Environmental  Health  Advisory 
Group,  particularly  those  pertaining  to  biological  and  toxic  chemical  hazards. 
Progress  in  alleviating  the  serious  problems  caused  by  allergies  to  laboratory 
animal  dusts  and  danders  can  be  expected  during  the  coming  year  as  a  result 

of  the  establishment  of  an  Allergy  Clinic  in  cooperation  with  the  National 
Cancer  Institute.  The  Clinic  to  be  staffed  by  a  Cancer  Institute  physician 
will  be  held  once  weekly  in  the  Employee  Health  Service.  The  Cancer  Institute 
hopes  to  benefit  from  the  project  by  obtaining  a  readily  available  group  of 
subjects  with  allergic  conditions  some  of  which  might  hold  the  clue  for  the 
interesting  interrelations  between  allergy  and  cancer. 

2.  In  as  much  as  several  collaborative  projects  with  Institute 
physicians  over  the  past  years  have  indicated  the  existance  of  valuable 
research  material  in  an  employee  population,  additional  efforts  will  be  made 
as  time  permits  to  discover  and  develop  the  vast  potential  for  research 
material  that  exists  in  the  NIH  employee  population.  As  our  employee  popu- 
lation stabilizes,  it  could  become,  in  the  hands  of  qualified  investigators, 
a  valuable  tool  in  following  the  progress  of  the  degenerative  diseases.   The 
Employee  Health  Service  welcomes  an  opportunity,  and  feels  it  has  a  responsi- 
bility, to  collaborate  with  any  Institute  physicians  along  these  lines. 
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80  PROJECT  DESCRIPTION 

Certain  technical  difficulties  arise  in  the  monitoring  of  heart  action 
and  brain  activities  during  the  actual  processes  concerned  vrith  the  lowering 
of  body  temperature  for  therapeutic  purposes  in  conjunction  with  some  types 
of  surgery.  Similar  problems  are  encountered  during  the  rewarming  phase c  The 
ordinary  external  electrical  leads  attached  to  the  limbs  of  patients  become 
disarranged  during  certain  maneuvers  thus  interfering  with  electrical  recordings. 
Studies  were  made  to  determine  the  advantages  that  accrue  with  the  use  of 
electrocardiographic  leads  attached  to  an  internal  probe  inserted  into  the 
esophagus,  A  special  device  called  the  Telecor  was  designed  and  constructed 
by  the  principal  investigator  which  will  permit  the  recording  of  electro- 
cardiographic readings  from  the  esophageal  probe  and  in  addition  will  produce 
an  audible  signal  with  each  beat  of  the  heart,  an  additional  safeguard  in  the 
management  of  patients  in  precarious  circulatory  conditions. 

Electroencephalographic  studies  on  patients  under  prolonged  light  general 
anesthesia  were  done  to  determine  the  value  of  this  modality  in  the  safe 
handling  of  patients  where  circumstances  do  not  permit  use  of  more  potent  but 
explosive  anesthetic  agents. 

(For  remaining  data  see  Report  Serial  Number  IS^SS-B'-i-e) 

PART  B. 

No  special  budget  for  this  pi-ojectj  See  Anesthesiology  Department 
Main  Report,  Serial  Noo  13^32-3^ » 

PART  C, 

See  Anesthesiology  Department,  Serial  No.  13^32-3^0 
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5.  Effects  of  rapid  administration  of  cold  blood  on  "body  temperature  during 

surgery  requiring  transfusion  of  large  aatounts  of  "blood 

PROJECT  TITLE" 

6,  C.  L.  Hebert,  11^1),  ?.  G.  R.  Christenson,  McDj 


PRINCIPAL  INVESTIGATOR  OTHER  INl/ESTIGATORS 


8.  PROJECT  DESCRIPTION 

Special  clinical  observations  were  made  to  determine  the  influence  of 
a  rapid  administration  of  large  quantities  of  blood  on  the  body  temperature. 
Since  clinical  methods  for  determining  blood  pressure  become  less  acciirate 
with  lowered  body  temperature,  it  was  found  to  be  very  important  to  take 
body  temperature  into  consideration  when  difficulty  \'ath  blood  pressure 
determinations  was  observed.  These  studies  indicated  that  a  definite  fall  in 
temperatxure  occurred  with  the  rapid  administration  of  cold  blood  such  as 
might  be  required  during  pelvic  surgery.  Accordingly  blood  pressure  readings 
had  to  be  interpreted  with  a  view  to  body  temperature  in  order  to  obtain  a 
correct  assessment  of  the  current  circulatory  status  of  the  patient.  The 
value  of  monitoring  body  temperature  in  patients  receiving  large  quantities 
of  transfused  blood  was  shown  to  have  a  definite  advantage. 

(For  remaining  {L^.^ta.   see  Report  Serial  Number  13^32-3^«  ) 
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5.  Development  of  an  inflatable  plastic  immersion  tub  for  inducing 

^hypothermia  in  ths  operating  room 

PROJECT  TITLE" 


6.  J,  E.  Merzig.  Mo  Do 7.   C,  L.  Hebert,  McD. 


PRINCIPAL  INVESTIGATOR'  OTHER  IMESTIGATORS 


8.   PRO.TECT  DESCRIPTION 

Certain  technical  difficulties  arise  in  the  lowering  of  body 
temperature  in  anesthetized  patients  by  immersion  methods.  Experience  in 
removing  patients  from  operating  table  into  a  tub  for  cooling  or  warming 
purposes  and  transferring  them  back  to  the  operating  table  indicated  that 
such  movements  were  undesirable  from  the  standpoint  of  producing  undesirable 
circulatory  reflexes  and  the  dislodgement  of  leads,  catheters,  needles,  etc. 
attached  to  the  patient.  A  plastic  inflatable  tub  was  designed  to  fit  on 
top  of  the  operating  table  where  it  could  be  placed  under  the  patient  and 
inflated  or  deflated  at  \rill.     Thus  the  patient  could  be  immersed  in  water 
of  any  desired  temperature.  Studies  are  being  continued  to  improve  the 
design  of  this  apparatus. 

(For  remaining  data  see  Report  Serial  Number  13^32- 3^ •  ) 

PART  Bo 

No  special  budget  for  this  project.  See  Anesthesiology  Department 
Main  Report,  Serial  No.  13i|-32-34. 

PART  C. 

See  Anesthesiology  Department,  Serial  No.  13^32-3'+' 


ORP-1  Calendar  Year  195^ 

PUBLIC  HEALTH  SERVICE  NATIOML  INSTITUTES  OF  HEALTH 
IHDIVIDUAL  PROJECT  REPORT 


1.    A- 103 2.     Clinical  Center 

SERIAL  MBBER  INSTITUTE  OR  DIVISION 

3.    Professional  Services h.  Anesthesiology 
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5.  Evaluation  and  modification  of  disposable  plastic  blood  transfusion  apparatus 

6,  C,  L.  Hebert.  M.D^ ?• , 


PRINCIPAL  IN'iffiSTIGATOR  OTHER  INVESTIGATORS 


8.  PROJECT  DESCRIPTION 

Laboratory  and  clinical  tests  were  carried  out  on  the  new  type  of 
disposable  plastic  blood  set  designed  for  the  administration  of  blood  under 
pressure.  The  rapid  and  safe  administration  of  blood  under  pressure  and 
the  elimination  of  the  hazard  of  air  embolism  can  be  readily  accomplished 
by  this  set  which  was  developed  by  an  independent  manufacturer  with  certain 
suggestions  from  us.  This  device  \d.ll  be  made  commercially  available  in  1957. 

(For  remaining  data  see  Report  Serial  Number  13^32-3^. ) 
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5.  Evaluation  of  devices  producing  artificial  respiration  in  patients  mth 

_respiratory  depression ______________„ 

PROJECT  TITLE 


^ '  C-  L.  Hebert,  JL D .     7 .   J.  E,  Merzig,  MoD. 


PRINCIPAL  INVS3TISaTCE'5  OTHER  INVESTIGATORS 


8.  PROJECT  DESCRIPTION 

An  experimental  apparatus  was  supplied  to  us  by  the  manufacturer  for 
use  in  maintaining  respiratory  function  over  long  periods  of  time.  This 
improved  device  is  an  adjimct  to  the  respiratory  ventillator  which  we  use 
in  conjunction  with  anesthesia  machines  during  prolonged  surgery.  Clinical 
tests  were  made  to  ascertain  if  the  standard  anesthesia  ventillator  modified 
by  the  addition  of  a  no-rebreath  head  would  have  clinical  application  in 
the  field  of  respiratory  treatment.  There  seems  to  be  a  general  trend  for 
intei-mittent  cycling  devices  which  will  deliver  atmospheres  under  pressure 
into  the  respiratory  tract  of  patients  to  accomplish  artificial  respiration 
rather  than  depeno.ing  upon  the  iron  lung  type  of  equipment  for  this  purpose. 
Therefore  studies  of  respiratory  ventillation  equipment  which  may  be  used 
outside  the  operating  room  are  definitely  in  order. 

(For  remaining  dc-ta  sea  Report  Serial  Number  13'+32-3^»  ) 
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5.  cells  detected  by  ultraviolet  television  microscopy » 

PROJECT  TITLE 

6,  G,  Z.  Williams  _  ,.  7.  C.  H.  Zierdt    


PRlNCIPiU,  INVESTIGATORS  OTHER  INVESTIGATORS 


8.  PROJECT  DESCRIPTION 

Caspersson  in  the  Karolinska  Institute  of  Stockholm,  Sweden,  has  indi- 
cated in  a  personal  communication  that  tissue  culture  cells  of  various  types, 
for  instance,  monkey  kidney  cells  after  infection  by  certain  viruses  show  a 
marked  increase  in  density  and  an  altered  distribution  of  the  protein  in  the 
cytoplasm.  This  can  be  detected  by  ultraviolet  absorption  characteristics. 
Our  instrumentation  for  direct  visualization  of  ultraviolet  absorption  patterns 
in  living  cells  by  the  television  instrument  makes  it  feasible  for  us  to 
directly  view  large  numbers  of  tissue  culture  cells  vliich  have  been  treated 
in  various  manners^  particularly  after  injection  with  different  viruses.  In 
cooperation  with  Dr.  Joel  Warren  of  the  Division  of  Biologies  Standards,  we 
are  obtaining  tissue  cultures  of  various  cells  and  infecting  them  with  differ- 
ent viruses.  The  ultraviolet  absorption  pattern  of  these  cells  is  being 
determined  and  recorded  before  and  at  varying  periods  after  the  virus  infection 
in  an  attempt  to  learn  the  earliest  possible  period  at  v/hich  the  virus  infection 
will  be  manifested  by  an  increased  density  or  other  alteration  of  the  living 
cultured  cell. 

If  very  early  significant  characteristics  and  alterations  are  detected, 
this  technic  constitutes  a  rapid  method  for  determing  virus  infection  and  will 
greatly  aid  in  more  rapid  diagnostic  and  checking  procedures. 

(For  remaining  data  see  Report  Serial  Number  13^32-3?) 
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Cytochemical  studies  of  marrow  cells  in  patients  with  anemia,  leukemia  and 

^.infections  by  ultraviolet  television  microscopy  and  oscillography. 

PROJECT  TITLE...- 

6.G.  Z,  Williams     •.    "  ■  .  . ?• T.  F.  Butcher 

PRIKCIPAi  IIWESTIGATQRS  OTHER  INVESTIGATORS 


8.  PROJECT  DESCRIPTION 

It  has  been  reported  by  one  other  investigator  and  has  been  confirmed 
in  our  studies  that  progenitor  cells  of  the  bone  marrow  when  differentiated 
sufficiently  will  show  the  presence  of  small  amounts  of  hemoglobin  in  the 
cytoplasm  when  the  cells  are  differentiating  to  erythrocytes.  In  the  differ- 
ential diagnosis  of  leukemia,  leukemoid  reaction  and  certain  unusual  anemias, 
this  property  is  very  helpful  in  distinguishing  between  young  cells  which  are 
of  the  red  cell  series  and  those  yhich  are  of  the  leukemic  types.  Such  infor- 
mation is  valuable  in  combination  with  phage  microscopy  and  the  Giemsa  stained 
preparations  of  the  bone  marrow  in  arriving  at  correct  diagnosis  of  these 
blood  disorders  in  patients  in  the  Clinical  Center. 

(For  remaining  data  see  Report  Serial  Number  13^32-37) 
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Alterations  of  the  ultraviolet  absorption  of  cytoplasm  and  nucleus  of 

5. living  cells  (liver)  produced  by  injury  and  cell  deaths. 

PROJECT  TITLE 

6cC'.  Z.  Williams 


PRINCIPAL  INVESTIGATOR 


7.  PROJECT  DESCRIPTION 

Most  of  the  cytological  studies  of  injury  have  been  done  on  killed  and 
fixed  and  otherwise  altered  cell  preparations,  and  there  is  little  information 
comparing  the  changes  seen  in  these  preparations  with  the  state  of  the  same 
cellular  structures  in  life.  With  the  iiltraviolet  microscope,  the  cells  may 
be  observed  in  the  living  state  without  alteration  and  then  photographed  by 
motion  picture  or  serial  photographs  as  injury  is  occurring  after  the  addition 
of  agents  such  as  distilled  water,  fixatives,  etc.  These  changes  can  be 
followed  as  they  occur  in  the  nucleus  and  the  cytoplasm  because  of  the  nature 
of  ult?,-'aviolet  absorption  which  simultaneously  provides  chemical  information 
and  morphological  pattern.  These  studies  are  being  done  with  mouse  and  rat 
liver  preparations.  One  of  the  surprising  results  is  that  the  appearance  and 
the  apparent  nature  of  the  chromatin  material  in  the  nucleus  of  cells  is  much 
different  in  the  living  cell  from  that  in  the  cell  which  has  been  fixed  by 
alcohol,  formaldehyde,  or  which  has  been  injured  by  distilled  water,  hypertonic 
salt  solutions,  and  other  agents.  Even  early  autolysis  produces  marked  changes 
in  the  shape  and  absorption  characteristics  of  the  nucleus, 

(For  remaining  data  see  Report  Serial  No.  13^32-37) 
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No  special  budget  for  this  project.  See  Clinical  Pathology  Department  Main 
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Studies  in  Supravital  Enzyme  Cytochemistry  (investigation  of  metabolic  enzyme 
5 ,  reactions  within  livr^.cg  cells )»  !<•   Localization  of  ef;terases  in  liver  cells « 
PROJECT  TITLE  II,  Localization  of  phoophatases  in  liver  cells »  III.  Locali- 
zation of  dehydrogenases  in  liver  cells. 

6a  Go  Z.~  Willianis 7,  T,  F,  Cutch^r,  Ao  Peacock,  Rr.  Reid 

miNCIPAL  INVESTIGAII'aR  OTHER  INVESTIGM'ORS 


8.  PROJECT  I)?SCRIrTION 

These  projects  all  involve  the  observation  of  living  cells  while  enzyme 
substrates  are  applied  for  the  purpose  of  visualizing  the  location  within  the 
cells  where  the  en^jTnes  act  to  split  the  substrate  from  the  side  chain  producing 
o.-j  ultraviolet  absorbing  cheraicalo  By  the  Gomeri  procedure  applied  to  freshly 
prepared  liver  cells ^^  we  have  demonstrated  a  diffuse  and  apparently  uniform 
darkening  of  the  cell  cytoplasm  due  to  release  of  the  naphthol  group  which 
becomes  insoluble  as  the  enzyme  enterase  acts  on  the  parent  chemj.cal  to  which  the 
cell  is  eiKposedo  Similarly  with  the  new  chemical  compound,  formazan  phosphate, 
first  successfully  synthesized  by  Dr,  Peacock,  the  soluble  material  is  al>sorbed 
by  the  liver  cell  and  the  phosphatase  present  in  the  cytoplasm  splits  off  the 
phosphate  group  leaving  a  relatively  insoluble  formazan  which  precipitates  in 
very  minute  graniLLes  at  the  site  of  this  action^,  Very  recently  this  phenomenon 
has  been  dernonstrated  in  living  cells  under  the  TV  ultraviolet  microscope  with  a 
Vmiforta  distribution  of  the  apparent  activity  throughout  the  cytoplasm,  but  not 
In  the  nucleus  of  the  cello  Similar  technics  are  being  utilised  in  an  attsapt 
to  localize  a  number  of  different  enzymes  and  their  co-enzyiies  in  the  living  cell 
by  utilization  of  a  battery  of  varying  tetrazoliuiii  compounds  and  substrate. 
FoUowixig  the  modified  technics  of  Farber  and  Glick  and  others  a  system  of 
cocpounds  end  substrates  which  can  be  tolerated  by  the  specially  prepared  living 
cells  is  being  devised  for  visual  localization  of  these  enzyme  activities  within 
the  intact  cell, 

(For  remaining  data  see  Report  Serial  No,  13^!- 32-37.) 
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No  special  biiic^get  for  this  projects  See  Clinical  Pathology  Department 
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5. Investigation  of  the  multiple  nature  of  serum  acid  phosphatases, 
PROJECT  TITLE 


6.  Ac  C.  Peacock 


PRINCIPAL  INVESTIGATORS 


7.  PROJECT  DESCRIPTION 

It  has  been  well-established  that  there  are  a  number  of  acid  phos- 
phatases in  human  ser'om.  An  attempt  is  being  mads  to  characterize  these 
and  devise  methods  for  their  assay  as  separate  enzymes.  It  is  anticipated 
that  some  clinical  utility  may  be  achieved  by  thus  increasing  the  specificity 
of  the  measurements. 

(For  remaining  data  see  Report  Serial  No.  13^32-37) 
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LABORATORY,  BRANCH,  OR  DEPARTMENT        SECTION  OR  SERVICE 

5. Isolation  of  viruses  from  mouse  ascites  tumor  cell  cultures. 

PROJECT  TITLE 


6.  G.  Z.  Williams 7.  R.  Reid,  and  C.  H.  Zierdt 

PRINCIPAL  IFTESTIG^iiiORS  OTHEE  INVESTIGATORS 


8.  PROJECTION  DESCRIPTION 

Degenerative  changes  in  ascites  tumors,  particularly  HS-1  and  K-2  have 
led  to  the  belief  that  there  may  be  virus  contamination  of  these  tumors. 
Macerated  portions  of  animals  host  to  these  tumors  and  of  the  tumor  ascites 
preparations  themselves  have  been  inoculated  into  mouse  brains  and  into  tissue 
cultures  in  an  attempt  to  isolate  and  if  successful  in  isolation,  to  identify 
any  viruses  which  may  be  present  in  these  tumors.  To  date  no  evidence  of 
presence  of  such  viruses  has  been  obtained,  but  the  project  is  being  con- 
tinued for  further  and  more  definitive  information, 

(For  remaining  data  see  Report  Serial  No.  13^+32-37 ) 
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PROJECT  TITLE 

6.E.   Singer 


PRINCIPAL  im^STlLii^iTORS 


ii. 


PROJECT  DESCRIPTION 


One  strain  was  isolated  early  in  1956,  two  more  during  the  year.  It 
was  tried  to  develop  methods  which  could: 

a-)  distinguish  these  strains  from  M.  tuberculosis; 
b)  from  non -pathogenic  acid-fast  contaminants. 

Standard  tests  as  used  for  the  determination  of  virulence,  such  as  test 
for  "cording"  in  Dubos  medium,  neutral  red  test,  etc.,  failed  completely. 
Some  saprophytic  strains  gave  positive  tests  and  some  virulent  strains  negative 
tests.  Further  trials  were  made  with  the  testing  of  these  strains  against 
antibiotics.  Pathogenic  strains  are  all  resistant  to  antibiotics,  Para- 
amino -salicylic  acid  and  iso-nicotinic-acid  amide,  but  so  are  some  of  the 
saprophytic  strains  0 

Morphologically,  the  strains  resemble  the  saprophytic  strains  more  close- 
ly than  M.  tuberculosis,  but  there  is  no  sharp  distinguishing  mark.  Attempts 
to  differentiate  the  strains  serologically  have  failed.  Sera  produced  against 
vii'ulent  and  avirulent  strains  give  cross -reactions  and  can  be  cross -absorbed. 

The  only  reliable  test  so  far  seems  to  develop  from  animal  experi- 
mentation. The  pathogenic  strains  seem  to  be  able  to  infect  guinea  pigs,  and, 
although  thay  produce  only  a  limited  infection,  sensitize  the  animal  against 
tuberculin. 
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Some  saprophytic  strains  produce  local  abscesses  and  ^^^  ^^^anismB  can 
be  recovered  from  lymph  glands  and  spleen;  but  the  animals  remaxn  non-reacti.e 
to  tuberculin. 
(For  remaining  data  see  Report  Serial  No.  13^32-37) 
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Study  of  phage  types  of  staphylococci  in  the  patient  population  of  the 

5. Clinical  Center  in  relation  to  pathogenicity. 

PROJECT  TITLE 


6.  E.  Singer 


PRINCIPAL  INVESTIGATOR 


7.  PROJECT  DESCRIPTION 

Strains  of  staphylococci  which  are  isolated  from  wounds,  throat-8v;abs^ 
stools,  etc.,  are  tested  with  standard  phages  and  at  the  same  time  for  the 
production  of  diffusible  antigens  by  an  agar -diffusion  technique.- 

The  problems  studied  are: 

1)  Whether  pathogenic  strains  can  be  distinguished  from  apathogenic 
strains  by  either  technique. 

2)  VTnether  strains  which  produce  enteric  symptoms  (e.  g.,  in  patients 
treated  with  antibiotics)  are  of  a  certain  phage  type  or  are 
characterized  by  certain  precipitation  bands, 

3)  Whether  enteric  strains  are  identical  with  strains  carried  by  the 
patient  himself  or  by  nursing  personnel, 

(For  remaining  data  see  Report  Serial  Number  13^32-37) 

PART  B., 

No  special  budget  for  this  project.  See  Clinical  Pathology  Department  Main 
Report,  Serial  No.  13^1-32-37. 
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1.    CP  56-13 2. Clinical  Center 

SERIAL  NUMBER  INSTITUTE  OR  DIVISION 

3.    Professional  Services h. Clinical  Pathology 

LABORATORY,  BRANCH,  OR  DEPARTMENT      SECTION  OR  SERVICE 

5. Bactericidal  properties  of  blood  of  le\;ikemic  and  non- leukemic  patients. 

PROJECT  TITLE 

6 »    Ee  Singer 


PRINCIPAL  IN^-ESTIGATORS 


7.  PROJECT  DESCRIPTION 

Plans  had  been  made  to  compare  the  bactericidal  properties  of  blood 
from  normal  controls  with  the  blood  from  patients  who  are  notoriously  sensi- 
tive to  infections,  such  as  patients  suffering  from  leukemia,  diabetes,  etc. 

A  few  tests  have  been  made;  but,  since  Dr.  Kirschstein  left,  no  further 
vrork  could  be  doneo 

(For  remaining  data  see  Report  Serial  Number  13^32-37») 

PART  B. 

No  special  budget  for  this  project.  See  Clinical  Pathology  Department 
Main  Report,  Serial  No.  13^32- 37 » 

PART  C. 

See  Clinical  Pathology  Department,  Serial  No.  13^32-37. 
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SERIAL  NUMBER ~~       INSTITUTE  OR  DIVISION 

3.    Professional  Services I^.   Clinical  Pathology 


LABORATORY,  BRANCH,  OR  DEPARTMENT        SECTION  OR  SEP//ICE 

A  serological  survey  of  agglutinins  against  listeria  in  the  blood  of 

^.  Clinical  Center  patients. 

PROJECT  TITLE 

6.  E,  Singer 


miNCIPAL  IN^/ESTI&ATORS 


7.  PROJECT  DESCRIPTION 

Approximately  lOfo  of  the  patients  and  a  saialler  percentage  of  employees 
and  blood  donors  give  a  positive  agglutination  with  one  or  more  serotypes  of 
Listeria  monocytogenes. 

(For  remaining  data  see  Report  Serial  Numer  13^32-37.) 

PART  B. 

No  special  budget  for  this  project.  See  Clinical  Pathology  Department 
Main  Report,  Serial  No.  13^32-37. 

PART  C. 

See  Clinical  Pathology  Department,  Serial  No.  13^+32-37 « 
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1      CP  56-21  2.    Clinical  Center 

* SERIAL  NUMBER ~      INSTITUTE  CR  DIVISION 

3.    Professional  Services 1^.    Clinical  Pathology 


LABORATORY,  BRANCH,  OR  DEPARTMENT      SECTION  OR  SERVICE 

The  measurement  of  the  concentration  and  relative  distribution  of  Human  Serum 

5.  Pi^oteins  by  electrophoretic  and  chemical  methods  on  normal  sub.leets  in  active 
kToIt^CT  TITLE ~  and  resting  states  . 

6.  A.  Te  Ness  T.  H.  C.  Dickerson 


MiNCIPAL  INVESTIGATORS  "         OTHER  INVESTIGATORS 


8.  PROJECT  DESCRIPTION 

Diagnosis  and  treatment  of  some  diseases  are  partly  based  on  serum 
protein  analyses  referred  to  protein  analyses  on  normal  subjects  m  the 
active  state.  Since  many  patients  are  usually  in  an  extended  resting  s. ate, 
it  is  necessary  to  know  normal  values  on  subjects  also  in  the  extended  resting 
state,  if  comparative  data  is  to  be  properly  assessed.  It  has  been  observed 
that  iut-patients  show  a  significant  marked  difference  in  relative  distribution 
and  concentration  of  serum  proteins  compared  to  in-patients,  and  seemingly 
independent  of  the  disease  state. 

It  is  proposed  to  obtain  protein  analyses  on  normal  subjects  in  active 
and  extended  resting  states . 

(For  remaining  data  see  Report  Serial  Number  13^32-37) 

PART  B.  > 

No  special  budget  for  this  project.  See  Clinical  Pathology  Department 
Main  Report,  Serial  No.  13^32-37' 
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1.    CP  56-22  2.   Clinical  Center  


SERIAL  KUlffiER  INSTITUTE  OR  DIVISION 

3.    Professional  Services U.   Clinical  Pathology 

LABORATORY^  BRANCH ,  OR  DEPARTMENT     SECTION  OR  SERVICE 

A  study  of  the  factors  which  affect  the  electrophoretic  mobility  and 

5.  dye  absorption  of  proteins  in  paper  electrophoresis. 
PROJECT  TITLE 


6.  A.  T.  Ness  7.  H.  C.  Dickerson 


PRINCIPAL  INVESTIGZ-ffORS  OTHER  INVESTIGATORS 


8.   PROJECT  DESCRIPTION 

Paper  electrophoresis  is  rapidly  establishing  itself  as  a  routine 
procedure  for  determining  the  distribution  of  serum  proteins.  It  is 
important  to  evaluate  critically  the  experimental  factors  involved  in 
this  technique,  since  the  voluminous  literature  of  recent  years  has 
reported  confusing  and  conflicting  results. 

(For  remaining  data  see  Report  Serial  Number  13^32-37«) 

PART  Bo 

No  special  budget  for  this  project.  See  Clinical  Pathology  Department 
Main  Report,  Serial  No,  13it-32-37. 
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SERIAL  NUMBER  INSTITUTE  CR  DIVISION 

3.    Professional  Services k.     Clinical  Pathology 

LABORATORY,  BRANCH,  CR  DEPARTMENT     SECTION  OR  SERVICE 

A  study  of  the  protein-binding  capacity  of  blood  fatty  acids  using 

5.  radio-active  tagged  compounds  and  paper  electrophoresis. 

PROJECT  TITLE 

6.  A.  T.  Ness 7.  H.  C.  Dicker  son  and  R.  5.  Gordon 

PRINCIPAL  INVESTIGATORS  OTHER  INVESTIGATORS 


8.  PROJECT  DESCRIPTION 

This  is  a  cooperative  project  in  basic  research  on  some  aspects  of  fat 
metabolism.  Studies  are  being  made  of  the  factors  involved  in  the  transport 
of  fatty  acids  by  the  proteins  of  blood.  The  use  of  paper  electrophoresis 
and  radio -actively  tagged  fatty  acids  has  indicated  that  these  acids  are 
bound  to  serum  albumin  rather  than  being  transported  as  free  fatty  acids. 

(For  remaining  data  see  Report  Serial  N\imber  13^32-37») 

PART  B. 

No  special  budget  for  this  project.  See  Clinical  Pathology  Department 
Main  Report,  Serial  No.  13^32-37. 

PART  C. 

See  Clinical  Pathology  Department,  Serial  Wo.  13^32-37» 
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PUBLIC  HEALTH  SERVICE  NATIONAL  INSTITUTES  OF  HEALTH 
INDIVIDUAL  PROJECT  REPORT 

1.   CP.56-2^  2.   Clinical  Center 


SERIAL  NUMBER  INSTITUTE  OR  DIVISION 

Professional  Services  h.        Clinical  Pathology 


LABORATORY,  BRANCH,  OR  DEPARTMENT     SECTION  OR  SERVICE 

An  investigation  of  the  various  factors  and  conditions  required  for  the 

5  .specific  determination  of  Blood  Glucose. 

PROJECT  TITLE 

6.  A.  Te  Ness  7.  H.  C.  Dickerson  


PRINCIPAL  IK^/ESTIGATORS  OTHER  INVESTIGATORS 


8.  PROJECT.  DESCRIPTION 

Accurate  blood  glucose  analyses  are  necessary  for  the  diagnosis 
and  treatment  of  certain  metabolic  diseases.  Our  recent  comparative 
evalToation  of  various  methods  of  determining  blood  glucose  has  revealed 
that  the  currently  used  methods  too  frequently  yield  erratic  results. 
Our  study  has  resulted  in  some  degree  of  improvement,  but  further  investi- 
gation is  being  continued. 

(For  remaining  data  see  Report  Serial  No.  13^+32 -37 • ) 

PART  B-. 

No  special  budget  for  this  project.  See  Clinical  Pathology  Department 
Main  Report,  Serial  No,  13^32-37. 

PART  C, 

See  Clinical  Pathology  Department,  Serial  No.  13^^32-37. 
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1.    CP  .56-25  2.   Clinical  Center 


SERIAL  NUMBER  IKSTITUTE  OR  DIVISION 

Professional  Services  k.       Clinical  Pathology 


LABORATORY,  BRANCH,  OR  DEPAROMENT     SECTION  OR  SERVICE 

A  study  of  the  factors  which  influence  the  binding  of  the  dye  of  Hydroxy' 
5 »  "'oenaeneazo'benoic  A.cid  with  protein,  with  particular  reference  to  Human 
I-'ROJECT  TITLE  Servan  Albumin. 

6,    A,  T,  Ness  7.   H,  C,  Dickerson 


PRINCIPAL  INVESTIGATOR  OTHER  INVESTIGATORS 


8.   PROJECT  DESCRIPTION 

This  is  the  due  used  for  the  determination  of  serum  albumin  by  a 
procedure  developed  in  this  laboratory,,  Rarely,  a  servmi  is  encoimtered 
in  which  the  alb-umin  does  not  quantitatively  bind  the  dye.  It  seems 
that  the  albumin  of  these  subjects  is  either  qualitatively  different 
from  normal  albumin  or  that  some  of  the  dye-binding  sites  are  occupied 
by  other  molecules  which  cannot  be  displaced  by  the  dye.  The  exact 
cause  of  this  interference  has  not  been  ascertained,  and  the  investi- 
gation is  being  continued, 

(For  remaining  data  see  Report  Serial  Nijmber  13^32-37») 

PART  B, 

No  special  budget  for  this  project.  See  Clinical  Pathology  Department 
Main  Report,  Serial  No.  13'+32-37e 

PART  C, 

See  Clinical  Pathology  Department,  Serial  Noo  13^32-37. 
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SERIAL  NUMBER  INSTITUTE  OR  DIVISION 

3 •    Professional  Services k         Clinical  Pathology 

LABORATORY,  BRANCH,  OR  DEPARTMENT     SECTION  OR  SERVICE 

The  measurement  of  free  "beta-l-globulin  (metal -binding  protein)  which 

%  is  an  important  factor  in  diseases  involving  iron  metabolism, 

PROJECT  TITLE 

6c    A,  To  Ness  7.  -  H,  Co  Dickerson 


PRINCIPAL  li^PyESTIGATOES  OTHER  IN'/ESTIGAiORS 


So  PROJECT  DESCRIPTION 

Certain  hematological  diseases  require  accurate  data  for  serum 
iron  and  serum  total  iron-binding  capacityo  A  new  and  simple  method 
for  determining  ssriim  iron  has  been  developed  in  this  laboratory  szid 
has  been  written  up  for  publication.  The  available  methods  for  measiar- 
ing  the  serum  iron-binding  capacity  are  inadequate  in  precision  and 
accuracye  Study  is  in  progress  to  develop  a  method  to  obtain  more  reliable 
data  from  this  determination. 

(.For  remaining  data  see  Report  Serial  N\miber  13^32-37) 

PART  B. 

No  special  budget  for  this  project.  See  Clinical  Pathology  Department 
Main  Report,  Serial  No,  13^32-37 » 

PART  C, 

See  Clinical  Pathology  Department,  Serial  No.  I3U32-37,         ^ 
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SERIAL  trJMESR  INSTITUTE  OR  DIVISION 

0         Professional  Services  h.     Clinical  Pathology 


LABORATORY,  ERMCH,  OR  DEPAF.TMEKT        SECTION  OR  SERVICE 

The  effect  of  a  high  protein  meal  on  the  level  of  individual  plasma  amino 

5 .  acids  in  humans  at  various  intervals  after  feeding, 

PROJECT  TITLE 


6.  E,  Fr 


ame 


PRINCIPAL  INVESTIGATORS 


PROJECT  DESCRIPTION 

_     Because  of  the  lack  until  recently  of  suitable  analytical  techniques, 
little  is  known  about  the  absorption  from  the  intestine  of  the  products  of 
protein  feeding:,  With  the  new  technique  of  chromatography  on  columns  of 
icn-exchange  resins  for  the  quantitative  determination  of  all  the  common 
amino  acids,  a  frech  approach  is  being  made  to  this  study o  Normal  persons 
are  given  a  high-protein  meal,  and  the  plasma  drawn  at  varying  intervals 
after  the  msal  is  analyzed  for  its  individual  amino  acid  content.  Changes 
from  the  fasting  values  are  compared  with  the  composition  of  the  protein  fed„ 
Prelitiinary  results  indicate  that  the  individual  amino  acids  are  absorbed  into, 
or  removed  from,  the  plasma  at  different  rates 0  In  the  present  study,  after  the 
picture  in  normal  persons  has  been  established,  it  is  proposed  to  extend  the  work 
into  clinical  fields, 

(For  remaining  data  see  Report  Serial  Nvimber  13^32-370 

PART  B. 

No  special  budget  for  this  project.  See  Clinical  Pathology  Department 
Main  Report,  Serial  No.  13^32-37* 
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See  Clinical  Pathology  Department,  Serial  No,  13^+32-37. 
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Quantitative  analysis  of  the  individual  amino  acids  in  normal  and  neoplastic 

5t,  tissues o -— ■ ~ 

PROJECT  TITLE 


K.  M,  Eerrold T.  Eo  Frame . 

PRINCIPAL  INVESTiGACClS  CTHER  INVESTIGAI'ORS 


8.  PROJECT  DESCRIPTION 

The  free  amino  acid  content  of  cells  is  considered  to  he  a  function  of 
their  metabolic  activity.  The  method  used  in  this  exTeriment  is  ^t^°»^^^f  ^P^^^ 
analv^is  of  the  protein  free  extracts  on  columns  of  sulfonated  polystyrene 
SSnst  Se  comparison  of  the  pattern  of  free  and  easily  extractahle  amino  acids 
"in  normal  and  neoplastic  tissue  may  show  some  ^^°=^f  "^^f  ^f  ^f^^^!'^^*  .^1°^^ 
antimetaholites  and  chemicals  vhen  used  in  the  t^^f  ^^°*  °^^^^=^-  ^J^;^^f =^ 
changes  in  these  patterns.  Better  understanding  of  biocnemical  differences 
between  normal  and  neoplastic  tissue  may  further  elucioate  tne  Voj^f^^^jo^ 
and  value  of  specific  antagonists  in  the  chemotherapeutic  approach  to  cance. . 

(For  remaining  data  see  Report  Serial  Number  13^32-37) 

PART  Bo 

No  special  budget  for  this  project.  See  Clinical  Pathology  Department 
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3«    Professional  Services h, Clinical  Pathology 

LABORATORY,  ERAUCH,  OR  DEPARTMENT       SECTION  OR  SERVICE 

5?  Evalv.ation  of  simplified  technic  for  the  determination  of  seriia  transaminase, 
"PROJECT  TITLE 

6«   .  E,-?5.*ane  7,   K,  Bo  Stokes 


PRINCIPAL  IN^'ESTIGAiTOR  OTHER  INVESTiaAT'OR 


8.  PROJECT  DESCRIPTION 

The  clinical  value  of  serum  transaminase  levels  is  well  known,  and  a 
large  number  of  such  determinations  are  performed  in  this  laboratory  each 
weekc  The  method  now  being  used  is  quite  time-consiming.  If  a  simple 
technique  which  has  recently  been  described  is  found  to  give  reliable  results, 
there  will  be  a  considerable  saving  in  technician  time.  Preliminary  results 
have  been  encouraginge 

• 
(For  remaining  data  see  Report  Serial  Number  13^32-37) 

PART  B. 
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^.The  effect  of  the  s.Gininistration  of  Bromsulfalein  on  serum  protein -bound 
HIOJECT  TITLE  '     ~   iodine  levels, 

6,    E,  Frame  7»    J*  V»  Pastewka 


PRINCIPAL  INVEbl'IiiATOR  OTHER  INVEbTIGATQRS 


8c  PROJECT  DESCRIPTION 

It  has  been  suggested  that  the  administration  of  Bromsulfalein  may- 
cause  falsely  elevated  values  of  serum  protein-bound  iodine o  It  is  impor- 
tant to  have  definite  information  on  this  point  for  the  interpretation  of 
results  in  certain  patients.  Preliminary  results  indicate  that  Bromsulfalein 
administration  is  without  significant  effect  on  the  level  of  serum  protein- 
bound  iodine, 

(For  remaining  data  see  Report  Serial  Number  13^32-370 

PART  B. 

No  special  budget  for  this  project.  See  Clinical  Pathology  Department 
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5.  A  study  of  the  eletrolyte  levels  of  serum  from  blood  drawn  under  oil  and 
mOJECT  TITLE  without  oil. 


6.    E.  Erane       To    K.  B._Stokes 


PRINCIPAL  IN'/EBTIGAICR  OTHER  INVESTiGATQR" 


8,  PROJECT  DESCRIPTION 

It  is  known  that  when  blood  is  e.cposed  to  air,  carbon  dioxide  escapes 
fvom  the  plasma  and  there  are  exchanges  of  sodium,  potassium  and  chloride  _ 
between  cells  and  i^lasaa.  In  order  to  minimize  such  changes  in  the  determi- 
nations of  serum  electrolytes,  our  present  practice  is  to  analyze  serum  from 
bTood  drawn  under  oil.  Information  is  not  available  as  to  the  magnitude  or 
direction  of  changes  which  are  encountered  when  this  precaution  is  not  taken. 
It  is  important  to  obtain  this  I'oiowledge  because  an  occasional  specimen  is 
received  in  our  laboratory  which  has  not  been  drawn  under  oil,  and  also  for 
pvrposes  of  comparison  of  results  with  those  from  other  laboratories  where 
this  precaiitionary  measure  is  taken.  Preliminary  results  indicate  that  there 
is  a  significant  difference  in  electrolyte  values  betwe'en  tlie  two  methods  of 
handling  the  blood, 

(For  remaining  data  see  Report  Serial  Number  13l<-32-37.) 
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LABORATORY,  BRAI^ICE,  OR  DEPARTMENT      SECTION  OR  SERVICE 

3«    Study  of  pcssible  seasonal  changes  in  red  cell  size. 

PROJECT  TITLE 

6.    G.  Srecher 7.   J,  C.  Peden  and  T.  F.  Dutcher 

parSCIPi^L  INVESTIC^ATOR  OrEER  INVESTIGATORS 


8.  PROJECT  DESCRIPTION 

Recently;  electronic  devices  have  -Decome  available  that  permit  counting 
of  red  "blood  ce.lls  with  high  accuracy c  Since  the  volucie  of  the  red  cell 
must  be  determined  from  the  volume  of  packed  cells  divided  by  the  number  of 
cells,  the  better  red  cell  counts  have  also  improved  measurement  of  red  cell 
voluieo  During  thase  studies  a  possible  seasonal  variation  in  red  cell  size 
was  cbssrvedo  If  confirmed,  these  observations  should  further  our  under- 
standing of  forces  which  maintain  red  cell  size  in  narrow  limits  in  the  body. 

(For  remaining  data  see  Report  Serial  No.  13^32-37.) 
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Investigation  of  disparity  of  red  cell,  hemoglobin  and  hematocrit  values 

^»_from  finger  pi.mcture  and  venous  blood. _^ . 

FRO.JECT  TITLE 


G.  Brecher  ?.    J.  C,  Peden 


PRINCIPAL  INVESTIGATOR  OTHER  INVESTIGATORS 


8.  PROJECT  DESCRIPTION 

The  disparity  between  venous  and  peripheral  red  cell  values  is  of  prac- 
tical interest.  Significant  differences  have  been  observed  occasionally 
which  may  conceivably  be  of  clinical  importance.  Moreover,  arterio -venous 
differences  in  red  cell  size,  if  confirmed,  and  exploration  of  causes  of 
this  difference  should  help  our  understanding  of  normal  physiology  of  red 
cells. 

(For  remaining  data  see  Report  Serial  Number  13^32-3?.) 
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5.  Histochemical  procedures  to  aid  in  the  differential  diagnosis  of  leukemia. 
PROJECT  TITLE 

6.  T.  P,  Dutcher 


PRINCIPAL  INVESTIGATOR 


7.  PROJECT  DESCRIPTION 

Differential  diagnosis  of  infectious  and  leukemic  leukocytosis  (chronic 
myelogenous  leukemia)  is  one  of  the  most  difficult  diagnostic  problems  in 
hematology.  Measurements  of  WBC  alkaline  phosphatase  hy  histochemical  and 
test  tube  methods  aid  in  distinguishing  these  two  conditions  (alkaline  phos- 
phatase being  high  in  normal  granulocytes,  low  in  leukemic  ones),  althoxigh 
these  cells  may  be  indistinguishable  by  routine  stains. 

(For  remaining  data  see  Report  Serial  Number  13*+ 32 -37. ) 
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Main  Report,  Serial  No.  13^32-37. 

PART  C. 

See  Clinical  Pathology  Department,  Serial  No.  13^32-37. 


■•J.- 


ORp_i  Calendar  Year  1956 

PUBLIC  HEALTH  SERVICE   NATIONAL  INSTITUTES  OF  HEALTH 
INDKIDUAL  mOJECT  REPORT 

1.    CP  56-t^U 2.     Clinical  Center 

SERIAL  NUMBER  INSTITUTE  OR  DIVISION 

3.    Professional  Services U, Clinical  Pathology 

LABG^ATCEY,  BRANCH,  OR  DEPARTMENT      SECTION  OR  SERVICE 

5 »  Differentiation  of  various  whits  blood  cells  \>y  new  hlstochetnlcal  technics. 
PROJECT  TITLE 

6,  Tc.  F«  Dutcher 


PRINCIPAL  IN'^/ESTIGAJl'OR 


7.  PROJECT  DESCRIPTION 

This  success  of  histochemical  method  led  us  to  explore  histochemical 
means  to  distinguish  different  types  of  morphologically  similar  leuliemiasc 
If  a  subdivision  of  leukemias  into  biochemically  different  t;ypes  and  corre- 
lation with  the  effects  of  treatment  could  be  established,  this  would  be  a 
major  advance  in  present  evaluation  of  chemotherapya 

(For  remaining  data  see  Report  Serial  No.  13^32-37'») 

PART  Bo 

No  special  budget  for  this  project «  See  Clinical  Pathology  Department 
Main  Report,  Serial  No.  13^32-37. 
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3, PrGfessional  Services k.  Clinical  Pathology 

L;^ORATORY,  Bl'lANCH,  OR  DEPARTMENT      SECTION  OR  SERVICE 

Fractionation  of  serum  from  patients  with  lupus  and  study  of  the  relation- 

^.   ship  of  so-called  L^E,  material  to  phagocytosis  by  white  blood  cells » 

PROJECT  TITLE 

6.    G,  Brecher  7.   To  Fp  Dutcher 


PRINCIPAL  INVE3TIOAT0R  ,  OTHER  IFvWSTIGATORS 


8«  PROJECT  DESCRIPTION 

The  "L,E,  phenomenon"  see  in  the  blood  of  patients  with  lupus  erythe- 
matosus eonsitits  of  alteration  of  the  nucleoprotein  of  WBC  and  subsequent 
ingestion  of  this  altered  nucleoprotein  by  normal  cells.  We  have  been  able 
to  separate  these  two  stages  and  to  show  that  only  the  first  stage  depends 
on  the  presence  of  the  ser\m  factor  in  typical  lupus  erythematosus.  However 
in  atypical  cases,  the  altered  nucleoprotein  is  not  ingested  by  normal  cells. 
This  part  of  the  Question  presents  a  serious  diagnostic  problem  because  the 
significance  of  these  atypical  LjEo  tests  is  unknown.  It  is  now  being  investi- 
gat-ad  by  fractionation  of  L,E,  serum  and  search  for  inhibitors  of  phagocytosis 
in  these  atypical  cases o 

(For  remaining  data  see  Report  Serial  Noo  13^32-37,) 
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The  role  of  cephalia  and  normal  plasma  lipids  in  blood  coagulation,  tested 

5 .  with  the  aid  of  Rr;r.Bel's  viper  venom, 

PROJECT  TITLE 

6.  C-o  Brechar     1»       J«  C^  Peden  and  Ao  C,   Peacock 

'mMlIP^TliWESTIGSil'OR  OTHER  INVESTlGATOiiS 


8.  PROJECT  DESCRIPTION 

Htissel's  vips:?  yenom.  is  a  ^'partial  thromtoplastia''  which-.requlres 
cephalin  for  optimal  clotting  activity,  Eovever;,  excess  of  cephalin  inhibits 
the  reaction.  The  probable  explanation  is  the  presence  of  both  an  activator 
and  inhibitor  in  the  crude  cephalin.  This  appears  borne  out  by  preliminary 
experiments  in  which  a  purified  fraction  was  still  serving  as  an  activator 
but  was  net  i^liibitory  in  excess  concentrations  The  problem  is  of  practical 
importance  for  the  performance  of  clottiag  tests  and  of  possible  physiological 
importance  for  the  ro3.e  of  normal  and  abnormal  serum  lipids  in  blood  clotting. 

(For  remaining  data  see  Report  Serial  Nimber  13^32-37o 
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5 .The  norKal  turnover  of  leukocytes  as  determined  by  experimental  transfusion 

PROJECT  TITLE  of  white  cells. 

,    Go  Brecher  7,       J,  C.  Peden 


tSIECIPAL  "I^r^ffi3'2IG;iTCR  OTHER  INTESTIGATOllS 


8,  PROJECT  DESCRIPTION 

The  rapid  disappearance  from  the  circulation  of  transfused  leukocytes 
and  the  rapid  fall  in  leukocyte  values  in  certain  shock  stages  led  us  to 
investigate  the  fate  of  these  leukocytes.  Preliminary  findings  suggest 
that  the  transfused  c?ll  may  be  removed  by  lymphnodes_,  as  well  as  the  spleen. 
There  is  some  doubt  as  to  the  long-claimed  role  of  lungs  in  leukocyte  removal. 
Techniques  for  VffiC  transfusion  developed  at  NIH  have  promise  of  solving  this 
problem. 

(For  remaining  data  see  Report  Serial  Number  13^32-370 
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Influence  of  minor  daily  bleedings  of  30-50  cc.  on  reticulocyte  levels 

5.  and  other  blood  cell  indices,  and  concepts  of  regulation  of  red  cell 
PROJECT  TITLE  production. 

6,  G.  Brecher  7.   J.  C.  Peden 


PRINCIPAL  INVESTIGATOR  OTHER  INVESTIGATORS 


8.  PROJECT  DESCRIPTION 

Regulation  and  maintenance  of  a  steady  RBC  level  has  been  ascribed  to 
stimulation  of  RBC  production  by  anoxia.  Present  experiements  indicate  that 
red  cell  production  can  be  doubled  and  normal  values  maintained  by  daily 
bleedings  of  30  -  50  cco  which  represent  ifo  or  less  of  blood  volume  and 
are  too  small  to  cause  anoxia.  These  experiments  have  a  bearing  on  the 
fundamental  question  of  regulation  of  erythropoiesis. 

(For  remaining  data  see  Report  Serial  Number  13^32-37») 
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5  r Speed  of  replacement  of  iron  deficient  (hypochronic )  cells  by  normal  ones 
PROJECT  TITLE  under  iron  therapy. 

6c    Go  Brecher  7,    J.  C.  Peden  and  T.  F,  Dutcher 


PRINCIPAL  INVESTIC-AilOR  OTHER  INVESTIGAI'JRS 


8.  PROJECT  DESCRIPTION 

DISCOKTirJED, 
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Menstrual  changes  in  serum  iron  content,  possible  attributable  to  hemolysis 

5 .  and  resorption  1 

PROJECT  TITLE 

6„    Go  Brecher  7»   Jo  Co  Pedan 


PRINCIPAL  IlWESTIGAl'GR  OTHER  INVESTIGATORS 


8,  PROJECT  DESCRIPTION 

Normally,  only  about  one-third  to  one-half  of  the  specific  iron-binding 
protein  in  serum  ("siderophyllin")  is  saturated  with  iron.  Full  saturation 
was  noted  in  a  few  women  during  menstruation.  This  appears  worthwhile 
establishing  although  the  significance  of  these  findings  is  unknown.  The  pro- 
ject is  dormant  for  lack  of  volunteers  and  time  in  doing  the  large  number  of 
iron  determinations. 

(For  remaining  data  see  Report  Serial  Number  13^32- 37  <> ) 
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5 »  The  effect  of  serotonin  (in  yivo  and  in  vi'taio)  on  "blood  clottings c 
mOJECT  TITLE 

6.    T»  F.  Put  char To     Be  J.  Havorback 

PRINCIPAL  IN\rESTICAi'OR  OTHER  IN-vTESTIJATORS 


8,  PROJECT  DESCRIPTION 

Several  publications  have  a.ppeared  stating  that  the  serotonin 
carried  in  the  platelets  of  the  blood  is  an  important  factor  in  the 
cessation  of  bleeding.  Upon  depleting  platelets  of  their  serotonin  by 
administering  reserpine  to  patients,  we  have  determined  that  serotonin 
is  not  essential  for  the  normal  coagulation  of  blood  as  measured  in  the 
laboratory.  We  also  demonstrated  that  the  bleeding  time  of  these  patients 
was  not  prolonged  following  the  serotonin  depletion  of  their  platelets c  This 
work  was  published  in  the  New  England  Journal  of  Medicine. 

(For  remaining  data  see  Report  Serial  Niomber  13^32  -  37 ») 
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5 ,  Effect  of  E3'-drocortisone  in  vitro  on  various  types  of  white  blood  cells  - 
PROJECT  TITLE 


6.    T.  F.  Dutcher 


PRINCIPLE  INVESTIGATOR 


7. PROJECT  DESCRIPTION 

It  is  well  knovm  that  the  adrenal  steroids,  particularly  hydrocortisone, 
will  cause  the  lymphocytes'  to  fall  off  in  numbers  in  the-  circulating  blood 
of  normal  persons  but  will  not  affect  other  circulating  white  cells,  the 
neutrophils.  It  is  sometimes  impossible,  by  currently  known  methods,  to 
differentiate  between  acute  lymphocytic  leukemia  and  acute  myelocj'tic  leu- 
kemia because  the  cells  seen  in  the  blood  and  bone  marrow  are  extremely 
inmature  and  all  such  immature  cells  resemble  one  another  morphologically. 
If  hydrocortisone  would  have  the  same  effect  on  the  immatux'e  lymphocytes 
seen  in  leukemia  as  it  does  in  the  normal  lymphocjrtes  and  similarly  have  no 
effect  on  the  immatiire  neutrophils,  it  might  then  be  possible  to  correctly 
diagnose  these  leuJiemias  early.  Studies  are  being  done  along  this  line  by 
incubating  the  white  cells  of  lymphocytic  and  myelocytic  leukemias  with  a 
recently  available  water  soluble  hydrocortisone!, 
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3«  Stud.ies  on  the  nature  of  the  azutophil  granules  in  lymphocytes. 
PROJECT  TITLE 

6,     T.  F.  Dutcher 


PRINCIPAL  INVESTICATOR 


7.  PROJECT  DESCRIPTION 

Since  the  introduction  of  the  Giemsa  stain  for  blood  smears  over  fifty 
years  ago,  observers  have  described  the  presence  of  red-purple  staining 
granules  in  the  cytoplasm  of  lymphocytes;  but  no  one  has  ever  described  the 
chemical  composition  of  such  granules.  Studies  are  being  carried  out  in  an 
attempt  to  discover  the  chemical  nature  of  these  granules. 

(For  remaining  data  see  Report  Serial  Number  13^32-37» ) 
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5 .Clinical  correlation  of  elevated  serum  phosphodiesterase. 

PROJECT  Trn£ 

6.   A.  C.  Peacock  7.    T«  F«  Dutcher   


PRINCIPAL  INVESTIGATOR  OTHER  INVESTIGATCR 


8.  PROJECT  DESCRIPTION 

Dr.  Peacock  has  recently  devised  a  method  for  the  assay  of  the  enzyme 
phosphodiesterase  in  the  blood  and  has  done  a  large  number  of  such  assays 
on  random  blood  samples  both  from  the  patient  population  of  the  hospital  and 
from  the  professional  and  technical  staff  of  the  laboratories.  He  then 
noted  several  patients  in  whom  this  enzyme  was  elevated  above  the  range  of 
valxies  obtained  in  the  blood  of  the  normal  persons  of  the  laboratory  staff, 
and  of  most  of  the  hospital  patients.  We  are  now  in  the  process  of  carefully 
reviewing  the  case  histories  of  those  patients  with  elevated  blood  levels  of 
this  enzyme  in  an  attempt  to  find  a  common  denominator  with  which  to  explain 
the  elevation.  If  such  a  correlation  can  be  found,  we  may  be  able  to  utilize 
this  test  as  a  diagnostic  aid  in  dise€Lse. 

(For  remaining  data  see  Report  Serial  No.  13^32-37.) 
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